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CALENI 

)AR. 

90. 

1  Examinations  for  Admis- 
sion. 

1889. 
Sept.  7,  9,  10, 

1889-18 
Saturday,  Monday 

and  Tuesday, 

Sept.  11, 

Wednesday, 

First  Term  begins. 

Oct.  10, 

Thursday, 

.     Founder's  Dav. 

Nov.  28, 

Thursday, 

Thanksgiving  Day. 

Dec.  18, 

Wednesday,  . 

.     First  Term  ends. 

1890. 
Jan.  7,  8, 

Tuesday  and   Wed- 

■ 1  Examinations  for  Admis- 
i      sion  to  Second  Term. 

nesday, 

Jan.  8, 

Wednesday,  . 

Second  Term  begins. 

Jan.  18, 

Saturday, 

Junior  Prize  Orations  due. 

Feb.  22, 

Saturday, 

Washington's  Birthday. 

Feb.  19, 

Wednesday, 

Ash  Wednesday. 

April  3, 

Thursday, 

Easter  Holidays  begin. 

April  8, 

Tuesday,  . 

f  Easter    Holidays    end    at 
1     8i  A.M. 

May  26, 

Monday, 

f  University  -  Day    Orations 
'  1     due. 

May  28, 

Wednesday, 

Theses  of  Seniors  due. 

May  28, 

Wednesday,  . 

.     SeniorExaminations  begin 

June  4, 

Wednesday, 

1  Annual  Examinations  be- 
1      gin. 

June  7, 

Saturday, 

Senior  Examinations  end. 

Junell,  12,  13 

,  Wednesday,  "Thurs- 

-1  Examinations  for  Admis- 
i      sion. 

day  and  Friday, 

June  15, 

Sunday, 

.     Baccalaureate  Sermon. 

June  17, 

Tuesday,  . 

Class  Day. 

June  18, 

Wednesday,  . 

Alumni  Day. 

June  19, 

Thursday, 

University  Day. 

1890. 
Sept.  6,  8,  9, 

1890-1891. 

Saturday,  Monday,   \  Examinations  for  Adniis- 

and  Tuesday, 

J      sion. 

Sept.  10, 

Wednesday,  . 

.     First  Term  begins. 

Oct.  9, 

Thursday, 

Founder's  Day. 

Nov.  27, 

'  Thursdav, 

.     Thanksgiving  Day. 

Dec.  17, 

Wednesday, 

First  Term  ends. 

1891. 
Jan.  6,  7, 

Tuesday  and  Wed- 

■    Examinations  for  Admis- 
J      sion  to  Second  Term. 

nesday,     . 

Jan.  7, 

Wednesday, 

Second  Term  begins. 

June  18, 

Thursday, 

University  Day. 
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BOARD   OK   XRUSTKE^S. 


The  Rt.  Rev.  M.  A.  DEWoiiFE  Howe,  D.D.,  LL.D.,  Reading. 


Robert  H.  Satre,  Esq., 
William  H.  Sayke,  Esq., 
John  Fritz,  Esq., 
Hon.  Eckley  B.  Coxb,   . 
Elisha  p.  Wilbur,  Esq.,    . 
James  I.  Blakslee,  Esq., 
H.  Stanley  Goodwin,  Esq., 
Charles  Hartshorne,  Esq., 


South  Bethlehem. 

South  Bethlehem. 

Bethlehem. 

Drifton. 

South  Bethlehem. 

Mauch  Chunk. 

South  Bethlehem. 

Philadelphia. 


HONORARY  TRUSTEES. 


The  Rt.  Rev.  Cortlandt  Whitehead,  D. 

The  Rt.  Rev.  Leighton  Coleman,  S.T.D., 

Charles  Brodhead,  Esq.,  . 

George  W.  Childs,  Esq., 

Franklin  B.  Gowen,  Esq., 

w.  l.  conyngham,  esq., 

Charles  O.  Skeer,  Esq., 

Michael  Schall,  Esq., 

The  Rev.  Marcus  A.  Tolman, 

Hon.  Robert  Klotz, 

Hon.  Henry  Green, 


D.,  Pittsburgh. 
Wilmington,  Del. 
Bethlehem. 
Philadelphia. 
Philadelphia. 
Wilkes-Barre. 
Mauch  Chunk. 
York. 

Mauch  Chunk. 
Mauch  Chunk. 
Easton. 


THE    LEHIGH    UNIVERSITY. 


HONORARY  ALUMNI  TRUSTEES. 


TERM  EXPIRES. 

AiiiiEN  A.  Herr,  C.  E.,  Class  of  1874,         1890,  Lancaster. 
Charles  L.  Taylor,  E.M.,  Class  1876,      1891,  Pittsburgh. 
Wallace  M.  Scudder,M.E.,  Class  1873, 1892,  Newark,  N.  J. 
Henry  S.  Drinker,  E.M.,  Class  1871,       1893,  Philadelphia. 


OFFICERS  OF  THE  BOARD. 

_______  \ 

President, 
The  Right  Rev.  M.  A.  DeWolfe  Howe,  D,D.,  LL.D. 

Secretary, 
Elisha  p.  Wilbur,  Esq. 

Treasurer  of  the  University, 
H.  Stanley  Goodwin,  Esq. 


EXECUTIVE  COMMITTEE. 


Robert  H.  Sayre,  Esq.,  Chairman, 

The  President  of  the  Board  of  Trustees, 

Elisha  P.  Wilbur,  Esq.,  James  I.  Blakslee,  Esq., 

John  Fritz,  Esq.,  H.  Stanley  Goodwin,  Esq. 

R.  Morris  Gummere,  Secretary, 
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LIBRARY    COMMITTEE. 


The  Director  of  the  Library,  Chairman^ 

The  President  of  the  Board  of  Trustees, 

The  President  of  the  University, 

Hon,  Eckley  B.  Coxe,  Elisha  P.  Wilbur,  Esq. 


COMMITTEE  ON  BUILDINGS  AND  GROUNDS. 


EiiisHA  P.  Wilbur,  Esq.,  Chairman, 
Robert  H.  Sayre,  Esq.,  H.  Stanley  Goodwin,  Esq. 


THE    LEHIGH    UNIVERSITY. 


Kaculty. 


ROBERT   A.  LAMBERTON,   LL.D., 

President. 

HENRY  COPPEE,  LL.D.,      . 

Professor  of  English  Literature,  International  and  Constitu- 
tional Law,  and  the  Philosophy  of  History. 

WILLIAM  H.  CHANDLER,  Ph.D.,  F.C.S., 

Professor  of  Chemistry. 

BENJAMIN  W.  FRAZIER,  M.A., 

Professor  of  Mineralogy  and  Metallurgy. 

H.  WILSON  HARDING,  M.A., 

Professor  of  Physics. 

CHARLES  L.  DOOLITTLE,  C.E., 

Professor  of  Mathematics  and  Astronomy. 

MANSFIELD  MERRIMAN,  C.E.,  Ph.D., 

Professor  of  Civil  Engineering. 

SEVERIN  RINGER,  U.J.D., 
Professor  of  Modern  Languages  and  Literatures,  and  of  History, 

EDWARD  H.  WILLIAMS,  Jr.,  B.A.,  E.M.,  A.C.,  F.G.S.A. 

Professor  of  Mining  Engineering  and  Geology. 

JOSEPH  F.  KLEIN,  D.E., 

Professor  of  Mechanical  Engineering. 


Professor  of  Psychology  and  ChyHstian  Evidences. 


8  ANNUAL    REGISTER    OF 

WILLIAM  A.  ROBINSOX,  M.A., 

Professor  of  the  Greek  Language  and  Literature 

and  Secretary  of  the  Faculty. 

EDMUXD  MORRIS  HYDE,  Ph.D., 

Professor  of  the  Latin  Language  and  Literature^ 


LECTURER. 


WILLIAM  L.  ESTES,  M.D., 

Lecturer  on  Physiology  and  Hygiene. 


INSTRUCTORS. 


ARTHUR  E.  MEAKER,  C.E., 
Lnstructor  in  Mathematics. 

HARVEY  S.  HOUSKEEPER,  B.A., 
Instructor  in  Physics. 

PRESTON  A.  LAMBERT,  B.A., 

Instructor  in  Mathematics. 

FOXGER  De  HAAX,  C.X.L., 

Instructor  in  Modern  Languages. 

LESTER  P.  BRECKEXRIDGE,  Ph.B.^ 

Instructor  in  Mechanical  Engineering. 

HEXRY  S.  JACOBY,  C.E., 

Instructor  in  Civil  Engineering. 


THE    LEHIGH    UNIVERSITY.  9 

*GEORGE  F.  DUCK,  E.M., 

Instructor  in  Mining. 

JOSEPH  W.  RICHARDS,  M.A.,  A.C., 

Instructor  in  Metallurgy  and  Bloiopiping. 

LEWIS  BUCKLEY  SEMPLE,  B.A., 
Instructor  in  Rhetoric. 

R.  M.  HUSE,*M.A., 

Instructor  in  Modern  Languages. 

JOHN  J.  FEATHER,  Ph.  B., 
Instructor  in  Mechanical  Engineering. 

LIONEL  R.  LENOX,  Ph.B.,  F.C.S.," 

Instructor  in  Quantitative  Analysis  and  Industrial  Ch&mistry^ 

JOSEPH  F.  MERKLE,  C.E., 

Instructor  in  Civil  Engineering. 

PAUL  J.  DASHIELL,  B.A., 
Instructor  in  Organic  Chemistry, 

ERNEST  A.  CONGDON,  Ph.B., 
Instructor  in  Qualitative  Analysis  and  Assaying. 

GEORGE  W.  SHERWOOD,  B.A.,  C.E., 
Instructor  in  Civil  Engineering. 

RALPH  M.  WILCOX,  Ph.B., 
Instructor  in  Drawing. 

RICHARD  O.  HEINRICH, 
Instructor  in  Physics. 

\ 

HARRY  H.  STOEK,  B.S.,  E.M., 

Instructor  in  Mining  and  Geology. 
*  Resigned. 
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THE  PACKER  MEMORIAL  CHURCH. 


Organist, 
J.  FRED.  WOLLE. 


GYMNASIUM. 


Director, 


Assistant, 
CHARLES  F.  SEELEY. 


LIBRARY. 


Director, 
WILLIAM  H.  CHANDLER,  Pu.D. 

Chief  Cataloguer^ 
A.  W.  STERXER. 

Cataloguing  Clerk, 
WILSOX  F.  STAUEFER. 


Shelf  Clerk, 
PETER  F.  STALFFER. 


THE    LEHIGH    UNIVERSITY.  11 


STUDKNTS. 


Clas.— Classical  Course.  C.E.— Civil  Engineering. 

L.S.— Latin-Scientific  Course.  E.M.— Mining  Engineering. 

Sci. — Course  in  Science  and  Letters.  M.E.— Mechanical  Engineering. 

A. C— Analytical  Chemistry.  Met.— Metallurgy. 

Arch.— Architecture.  E.E.— Electrical  Engineering. 

Tbe  students  whose  names  are  printed  in  italics  are  not  clear  of 

conditions. 


GRADUATES. 

For  Degree.        Residence. 

James  W.  Anderson,  B.S.,  E.M.,  Washington,  D.  C, 

Samuel  Erwin  Berger,  B. A.,  M.A.,  Richland  Centre. 

Albert  Gallatin  Brodhead,  B.A.,    C.E.,  Wilkes-Barre. 

(Harvard  University.) 

William  Henry  Dean,  A.C.,E.M.,  M.S.,  Wilkes-Barre. 

Charles  EstellDickerson,  jr.,  B.S.,  M.S.,  Mt.  Hermon,  Mass. 

George  Francis  Duck,  E.M.,  Ph.D.,  Rapid  City,  Dak. 

Harvey  Sheafe  Fisher,  B.A.,  M.A.,  Pottsville. 

Samuel  Wilson  Frescoln,  C.E.,       M.S.,  Reading. 

Frederick  Louis  Grammer,  B.S.,    E.M.,  Baltimore,  Md. 

Conrad  Egbert  Hesse,  B.S.,  E.M.,  Washington,  D.  C. 

Robert  Browne  Honeyman,  B.S.,  E.M.,  Bethlehem. 

Preston  Albert  Lambert,  B.A.,       M.A.,  South  Bethlehem. 

Sylvanus  Elmer  Lambert,  B. A.,    M.A.,  Philadelphia. 

Lionel  R.  Lenox,  Ph.B.,  M.S.,  South  Bethlehem. 

(Columbia  University.) 
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For  Degree.  Residence. 

Wilson  Franklin  More,  B. A.,         M.A.,    Catasauqua. 

George  Spencer  Patterson,  E.M.,  M.S.,     Mahanoy  City. 

Albert  George  Rau,  B.S.,  M.S., 

Arnold  Karthaus  Reese,  B.S.,  E.M., 

Joseph  William  Richards,  A.C.,  M.S., 

Edward  Orth  Robinson,  B.A.,        E.E., 

(College  of  New  Jersey.) 

Lewis  Buckley  Semple,  B.A.,         M.A., 

Martin  D.  Sibert,  B.C.E.,B.M.E.,  C.E., 

(University  of  Alabama.) 

Arthur  Moult  Smyth,  B.S.,  E.M., 

Joseph  Kiddoo  Surls,  B.M.,  M.S., 

William  Patterson  Taylor,  B.A.,    M.A., 

Augustus  Thompson  Throop,C.E.,M.S.,     Port  Gibson,  N.Y. 

Clarence  Walker,  B.S.,  E.M.,    Pottsville. 

Samuel  Dexter  Warriner,  B.A.,      E.M.,    Montrose. 

(Amherst  College.) 

John  R.  Wagner,  M.E.,  E.M.,    Drifton. 


Bethlehem. 
Baltimore,  Md. 
Bethlehem. 
Allegheny  City. 

Bethlehem. 
Gadsden,  Alabama. 

Philadelphia. 
Anniston,  Ala. 
Philadelphia. 


SENIOR    CLASS. 


Howard  Emory  Alcott, 
Thomas  C.  J.  Baily,  jr., 
Frederick  Richard  Barrett, 
Edwin  Herbert  Beazell, 
James  W.  Boyd^ 
Adolph  Cardenas, 
William  Phelps  Cleveland, 
Frank  Raymond  Coates, 


Course. 

Residence. 

M.E., 

Mt.  Holly,  N.  J. 

C.E., 

Newark,  N.  J. 

C.E., 

Fort  Marcy,  N.  M. 

CE., 

Chillicothe,  Mo. 

C.E., 

Seek. 

C.E., 

Nicaragua. 

A.C., 

Waterville,  N.  Y. 

E.M., 

Philadelphia. 

THE    LEHIGH    UNIVERSITY. 
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Warren  Scott  Cope, 
Charles  Ellery  Coxe, 
James  Barlow  Cullura, 
John  Rose  Davis, 
John  William  DeMoyer, 
Clement  Heyser  Detwiler, 
Delevan  Emery, 
Charles  Edward  Fink, 
Frederick  Elmer  Fisher, 
Frank  Roberts  Fisher, 
John  George  Fleck, 
Howard  Augustus  Foering, 
Ralph  Goodman, 
George  Ellsworth  Greene, 
Harry  Walter  Harley, 
David  Garth  Hearne, 
"^James  S.  B.  Hollinshead, 
Frederic  Kidder  Houston, 
William  Vincent  Kulp, 
Henry  Meyers  Kurtz, 
Harry  Kinzer  Landis, 
John  Elmer  Litch, 
Thomas  Smith  Leoser, 
Robert  Sayre  Mercur, 
Charles  Herbert  Miller, 
George  Nauman,  jr., 
Robert  Engler  Neumeyer, 
William  Cassidy  Perkins, 
Asa  Emory  Phillips, 
Alexander  Potter, 

♦Excused  from  attendance. 


Course. 

Residence. 

C.E., 

Philadelphia. 

E.M., 

Reading. 

A..  \j, , 

Meadville. 

C.E., 

Phoenixville. 

C.E., 

Duncannon. 

C.E., 

Ironbridge. 

A.C., 

Bradford. 

C.E., 

Harrisburg. 

C.E., 

New  York  City. 

C.E., 

Philadelphia. 

C.E., 

Philadelphia. 

Sci., 

Locust  Valley. 

O.E., 

Philadelphia. 

C.E., 

Rochester,  N.  Y. 

M.E., 

Gloucester,  N.  J. 

C.E., 

Wheeling,  W.  Va. 

E.M., 

Dayton,  0. 

M.E., 

New  York  City. 

C.E., 

Norristown. 

CE., 

Shamokin. 

E.M., 

Landis  Valley. 

M.E., 

Steelton. 

A.C., 

New  York  City. 

E.M., 

Wilkes-Barre. 

A.C., 

Huntingdon. 

C.E., 

Lancaster. 

C.E., 

Bethlehem. 

C.E., 

Willi  amsport. 

C.E., 

Washington,  D.C. 

C.E., 

Halifax,  N.  S. 
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Edward  Williams  Pratt, 
Edwin  Jay  Prindle, 
Wallace  Carl  Eiddick, 
John  Stover  Eiegel, 
Joseph  Edgar  Sanborn, 
Ellis  Anstett  Schnabel. 
Harrv  Johns  Sherman. 
Wilham  Calvin  Shoemaker, 
William  Alston  Stevenson, 
Theodore  Alfred  Straub, 
Francis  Dupont  Thomson, 
Charles  Cookman  Tomkinson, 
Claude  Allen  Porter  Turner, 
Aaron  Howell  Van  Cleve, 
David  Thomas  Williams, 
Herbert  T\'riD'ht. 


COUKSE. 

RESII>E:jfCB. 

M.E., 

Fort  Atkinson,  Wis. 

M.E., 

Washington.  D.C. 

C.E., 

Wake  Forest,  ^S".  C. 

M.E.. 

Riegelsville,  X.  J. 

A.C., 

Bellows  Falls,  Vt. 

Clas., 

Bethlehem . 

CE., 

MountHolly,N.J. 

C.E., 

Beading. 

M.E., 

Lewistown. 

C.E., 

Allegheny. 

M.E., 

Philadelphia. 

M.E., 

Harrisburg. 

C.E., 

Lime  Rock,  R.  I, 

C.E., 

Easton. 

M.E., 

Catasauqua. 

M.E., 

Northampton,  Mass. 

JUNIOR 

CLASS 

.w 

COUHSE. 

PvESlDK>'CE. 

Murray  Blatchley  Augur, 

E.E.. 

Washington,  D.  C. 

Juan  de  la  Rosa  Barrios, 

E.M., 

Bogota,  IT.  S.  Colombia. 

John  Mavall  Beamnont, 

M.E., 

Scranton. 

H  arrv  T\  eed  Biggs, 

C.E., 

Glendale,  O. 

James  Edwin  Boatrite, 

C.E., 

Cohimbus,  Ga. 

TTerman  Siadiger  Borhek, 

E.E., 

Bethlehem . 

William  Young  Bradv, 

Arch., 

Franklin. 

G^eorge  Briggs, 

E.E., 

.Scranton. 

Jacob  Burr  Buckley, 

E.E., 

Oxford,  N.  Y. 

Emanuel  Chao, 

C.E., 

Cienfuegos,  Cuba. 
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Charles  Houghton  Corbin^ 

Edward  Haviland  Coxe, 

Warder  Cresson, 

Eric  Doolittle, 

Alban  Eavenson, 

Harry  S.  Eckert, 

Lester  Hallctt  Ely, 

Juan  de  la  Cruz  Escobar, 

Walter  Lowe  Fair  child  ^ 

Walton  Forstall, 

Eugene  Uz  Gibbs, 

John  Stilwell  Griggs, 

George  Samuel  Hayes, 

John  Sidney  Heilig, 

William  Albert  Heindle, 

John  Franklin  Hersh, 

Hermann  Victor  Hesse, 

Rolf  Ridgiuay  Hilbnan, 

Paul  Depue  Honeyman, 

John  Turner  Hoover, 

Alexander  Chambers  Howard, 

Henry  Kemnierling, 

Amos  Dey  Kennedy,  jr., 

Hermann  Meriwether  Knapp, 

Harry  Kramph, 

Frederick  Curtiss  Lauderburn, 

Henry  Lefevre, 

Charles  McKnight  Leoser,  jr., 

F^ank  King  Leslie, 

Joseph  Simonson  Lockwood, 

Nevin  John  Loos, 
b 


Course. 
A.C., 

V^  .  Jtii.  , 

M.E., 
C.E., 

A.,  vy. , 

A.C., 

M.E., 

E.E., 

E.E., 

M.E., 

M.E., 

C.E., 

M.E., 

C.E., 

C.E., 

E.M., 

E.M., 

E.E., 

Arch., 

E.M., 

C.E., 

E.E., 

C.E., 

C.E., 

Clas. , 

E.M., 

E.M., 

A.C., 

E.E., 

E.M., 


Reside:n^ce. 
Telluride,  Col. 

Reading. 

Swarthmore. 

Bethlehem. 

Philadelphia. 

Reading. 

New  York  City. 

Matanzas,  Cuba. 

Elniira,  N.  Y., 

Chicago,  111. 

Mt.  Hollv,  N.  J. 

New  Haven,  Conn. 

Painesville,  O. 

Catasauqua. 

Baltimore,  Md. 

Allentown. 

Bethlehem. 

Wilkes-Barre. 

Bethlehem. 

Philipsburg. 

South  Bethlehem. 

Scranton. 

Philadelphia. 

Louisville,  Ky. 

North  Platte,  Neb. 

Hazleton. 

Panama,  U.S.Colombia. 

New  York  City. 

Sharon. 

Brooklyn,  N.  Y. 

Bethlehem. 
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Course. 

George  Hillard  Lynch.,  C.E., 

Allan  Moore  Mctsser,  A. C. , 

William  David  Matheson^  A.C., 

Frank  Anderson  Merrick,  E.E., 

John  Zollinger  Miller,  E.E., 

George  Smuller  Mish,  C.E., 

Harry  Timothy  Morris,  M.E., 

Alexander  Leutze  McCliirg,  E.M., 

James  Anderson  McClurg,  E.M., 

Paul  Mayo  Paine,  C.E., 

Edwin  Addams  Quier,  A.C., 

Edgar  Randolph  Reets,  A.C., 

Walter  Freeman  Rencli,  C.E., 

Robert  Schmitz,  C.E., 

Anton  Schneider,  C.E., 

Leidy  Rudy  Shellenberger,  C.E., 

Ira  Augustus  Shimer,  Clas., 

Michael  Druck  Sohon,  A.C., 

Horace  Theodore  Stilson,  C.E., 

R.  Paul  Stout,  M.E., 

William  Sidney  Topping,  L.S., 

Domingo  Anthony  Usina,  C.E., 

Michael  Nelig cm  Usina,  E.E., 

Elias  Vancler  Horsf,  C.E., 

WiUiam  Alder  Webb,  M.E., 

George  Edward  Wendle,  E.E., 

Frank  Shriver  West,  A.C., 

Peyton  Brown  Winfree,  C.E., 


Residence. 
Wilkes-Barre. 

Scran  ton. 

Brooklyn,  N.  Y. 

New  Hope. 

Harrisburg. 

Middletown. 

Pottsville. 

Chambersburg. 

Meadville. 

Troy. 

Reading.^ 

Wilkes-Barre. 

Cumberland,  Md. 

Egg  Harbor  City,  N.  J. 

Summit  Hill. 

Benjamin. 

Redington. 

Washington,  T>.  C. 

Cleveland,  Ohio. 

Audenried. 

Sagg,  N.  Y. 

Savannah,  Ga. 

Savannah,  Ga. 

Cliarleston,    S.  C. 

Bethlehem. 

Philadelphia. 

Philadelphia. 

Lynchburg,  Va. 


% 
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SOPHOMORE    CLASS. 


William  North  Robins  Ashmead, 

George  W.  B.  Asmiissen, 

George  Haldenian  Atkins, 

Robert  Ligget  Baird, 

Hugh  Ciinninghani  Banks, 

Noble  Banks, 

Joseph  Barrel!, 

John  Young  Bassell,  jr., 

John  Newbaker  Bastress,' 

John  Bush  Beck,  Jr., 

George  Jones  Bridgers, 

John  Emerj^  Bucher, 

Charles  Merritt  Case, 

George  Price  Case, 

Henry  Clark,  jr., 

Philip  Lothrop  Cobb, 

Samuel  Dewey  Cushing, 

Herman  Haupt  Davis, 

Morgan  Davis, 

Heber  Denman, 

Edwin  Dodge, 

Daniel  Edward  Downey, 

Robert  Arthur  Downey, 

Percival  Drayton, 

Howard  Weidener  DuBois, 

George  Washington  Engle, 


Course. 

Residencb. 

Clas., 

Minersville. 

C.E., 

Washington,  D.  C. 

C.E., 

Pottsville. 

C.E., 

Philadelphia. 

E.E., 

Savannah,  Ga. 

E.M., 

Savannah,  Ga. 

E.M., 

New  Providence,  N.  J. 

E.M., 

Leesburg,  Va. 

C.E., 

Sunbury, 

M.E., 

Williamsport. 

C.E., 

Wilmington,  N.  C. 

-A-.  L/.  J 

Hanover. 

E.M., 

Minneapolis,  Minn. 

E.M., 

Minneapolis,  Minn. 

E.M., 

Montgomerv  City,  Mo. 

C.E., 

Cleveland,  Ohio. 

M.E., 

Washington,  D.C. 

M.E., 

Philadelphia. 

E.M., 

Mt.  Carmel. 

E.M., 

Kendall  Creek. 

E.M., 

Gouverneur,  N.  Y. 

M.E., 

South  Bethlehem. 

C.E., 

Oswego,  N.  Y. 

M.E., 

Philadelphia. 

E.M., 

Philadelphia. 

E.M., 

•Ashland. 
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COUESE. 

Arthur  Haldeman  Fetters,  M.E., 

Thanlow  Gjertsen,  C.E., 

John  Adams  Gruver,  Clas., 

Edwin  Paul  Hazel,  M.E., 

Julian  Greene  Hearne,  E.E., 

Charles  Miller  Hobbs,  M.E., 
Benjamin  Williams  Homans,         C.E., 

William  Lawall  Jacoby,  M.E., 

Alfred  Emerson  Jessup,  E.M., 

Juan  Jose  Jimenez,  C.E., 

William  Edward  Johnson^  iVrch., 

John  Elmer  Jones,  E.M., 

Robert  Reed  Ritchel,  M.E., 

Wilbur  Heath  Kramer,  Clas., 

Sylvester  Welch  Labrot,  C.E., 

Alfred  Emory  Lister,  M.E., 

William  John  Lloyd^  E.E., 

John  Taylor  Loomis,  E.E., 

James  Alvan  Macauley,  C.E., 

Joseph  Macfarland^  A.  C, 

Henry  Lewis  Manley,  E.M., 

Raymond  Masson,  E.E., 

Archibald  Stewart  Maurice,  C.E., 

Charles  Watson  Meade,  Clas., 

Edward  James  Millar,  C.E., 

Charles  Tyler  Mosman,  E.E., 

Frank  Hamilton  McCall,  M.E., 

Matthew  MeClung^jr.,  C.E., 

Robert  Blum  Olney,  C.E., 

Henry  Orth,  jr.,  E.M., 

Ramon  Eckhart  Ozias, "  E.E., 


Residence, 
Barneston. 

Saxton. 

Springtown. 

Cressona. 

Wheeling,  W.  Va.. 

Hulmesville. 

Brooklyn,  N.  Y. 

South  Bethlehem. 

New  York  City. 

Aguadilla,  Porto  Rico. 

Glastonbury,  Conn. 

Hazleton. 

South  Bethlehem. 

New  Iberia,  La. 

Frankfort,  Ky, 

Carbondale. 

Philadelphia. 

Philadelphia. 

Washington,  D.  C, 

Washington,  D.  C. 

Ashland. 

Hammondsport,  N.  Y, 

Athens. 

Oswego,  N.  Y. 

West  Broome,  P.  Q. ,  Can . 

Beverly,  Mass. 

Binghamton,  N.  Y. 

Knoxville,  Tenn. 

Charleston,  S.  C. 

Washington,  D.  C, 

Quakertown. 
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Course. 

Residence. 

William  Taylor  Patterson, 

E.E., 

Mahanoy  City. 

Frank  Everett  Pratt, 

C.E., 

Nicholson. 

James  Pius  Raffertv, 

M.E., 

Chicago,  111. 

Frank  De  Witt  Randolph, 

M.E., 

Plainfield,  N.  J. 

Robert  Swenk  Ralhbun, 

E.M., 

Allentown. 

Edwin  Clark  Reynolds, 

CE., 

Providence,  R.  I. 

Samuel  Arthur  Rhoads, 

E.E., 

Birdsboro. 

John  Ira  Riegel, 

C.E., 

South  Bethlehem. 

Edwin  Gray  Rust, 

M.E., 

Leesburg,  Va. 

John  Bonner  Semple, 

A.,  v^. , 

Pittsburgh. 

Edward  Hagan  Shaw, 

M.E., 

Philadelphia. 

Cass  Knight  Shelby, 

M.E., 

Grand  Rapids,  Mich 

James  Causten  Shriver, 

E.M., 

Cumberland,  Md. 

Charles  Henry  Simpson, 

C.E., 

Pensacola,  Fla. 

Oscar  Emmerson  Smith, 

C.E., 

Portsmouth,  Va. 

Philip  Henry  Smith, 

E.E., 

Parsippany,  N.  J. 

Robert  Jones  Snyder, 

M.E., 

Bethlehem. 

John  Stewart, 

E.M., 

Lonaconing,  Md. 

Thomas  Cedwyn  Thomas, 

C.E., 

Wilkes-Barre. 

Lester  Warren  Walker, 

E.E., 

North  Platte,  Neb. 

David  Hykes  Wltmer, 

C.E., 

Annville. 

Frederic  Wittman, 

A.C., 

Lanark. 

Charles  Oaks  Wood, 

M.E., 

Chambersburg. 

Byron  Edgar  Woodcock, 

E.M., 

Altoona. 
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FRESHMAN   CLASS. 


Course. 

Joseph  Weaver  Adams,  M.E., 

Harry  Doughten  Appleby,  C.E., 

Miltiades  Themistocles  Armas,  C.E., 

Harry  Jacob  Atticks,  E.E., 

George  Thortias  Bache,  E.M., 

David  Balliet,  C.E., 

Joseph  Clinton  Ballon,  A.C., 

Charles  Bartles,  jr.,  E.M., 

Clarence  Earle  Belfield,  E.E., 

Carville  Dickinson  Benson,  C.E., 

Edward  Keating  Bishop,  E.E., 

William  Irvin  Boyd,  C.E., 

Samuel  Branson,  M.E., 

Fred.  Edgar  Bray,  C.E., 

Alfred  Tennyson  Brown,  E.E., 

Rezeau  Blanchard  Brown,  M.E., 

George  Stuart  Wylie  Brubaker,  E.E., 

Gilbert  Forbes  Burnett,  Sci., 

Ellis  Buchanan  Byllesby,  L.S., 

Langston  Byllesby,  Sci., 

John  Salmon  Carman,  A.C., 

Frederick  Cowan  Carnaghan,  E.M., 

George  Edwin  Chamberlain,  A.C., 

Morris  Llewellyn  Cooke,  M.E., 

Warren  Fellman  Cressman,  C.E., 

John  Purviance  Culbertson,  jr.,  E.E., 


Residence. 
Bethlehem. 

Wilmington,  Del. 

Trebizond,  Asia  Minor. 

Lisburn. 

Nanticoke. 

Normal  Square. 

Becket,  Mass. 

Williamsport. 

Philadelphia. 

Arbutus,  Md. 

Chicago,  111. 

Washington, D.  C. 

Wrightstown,  N.  J. 

Industry. 

Rising  Sun,   Ind. 

Somerville,  N.  J. 

Lancaster. 

New  Providence,  N.  J, 

Allegheny. 

Allegheny. 

Washington,  D.  C. 

New  York  City. 

Pittston. 

South  Bethlehem. 

Sellersville. 

Chambersburg. 
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Course. 

Residence. 

George  Milton  Curtis,  jr., 

L.S., 

New  York  City. 

Samuel  Philip  Curtis, 

C.E., 

Penn  Yan,  N.  Y. 

William  Eussel  Davis, 

C.E., 

Walpole,  N.  H. 

Walter  Joseph  Dech, 

Clas., 

Bethlehem . 

Jacob  DeHaau, 

E.E., 

Netherlands. 

Alden  Brown  Diven, 

C.E., 

Elmira,  N.  Y. 

Charles  Malcolm  Douglass, 

Clas., 

Belvidere,  N.  J. 

Charles  Hazard  Durfee, 

E.E., 

Fall  River,  Mass. 

Harry  Clifford  Eddy, 

E.E., 

Morristown,  N.  J. 

James  Marshall  Edgar, 

E.E. , 

Chambersburg. 

John  Jay  Edson^  ji\, 

C.E., 

Washington,  D.  C. 

Bernard  Dennis  Enright, 

A.C., 

South  Bethlehem. 

Henry  Brown  Evans, 

M.E., 

Dayton,  O. 

Alfred  Howell  Exton, 

C.E., 

High  Bridge,  N.  J. 

Edward  Fargason, 

M.E., 

Memphis,  Tenn. 

Fi^ede^nc  Per-cival  Farrar, 

A.C., 

London,  England. 

Robert  Ferriday, 

C.E., 

South  Bethlehem. 

Henry  Cowan  Blair  Finley, 

E.M., 

Chattanooga,  Tenn. 

Richard  Daniel  Floyd, 

Sci., 

Milton,  Mass. 

George  Harwood  Frost, 

M.E., 

Plainfield,  N.  J. 

Frederick  Pardee  Fuller, 

E.E., 

Scranton. 

Robert  Foster  Gadd, 

C.E., 

Sudlersville,  Md. 

Charles  Willits  Gearhart, 

E.E., 

Danville. 

Albert  Ross  Gee, 

E.E., 

Fall  River,  Mass. 

Oustavus  AdoJphus  Oessner^jr., 

E.M., 

Fremont,  0. 

Lyle  Nugent  Gillis, 

C.E., 

Alexandria,  Va. 

Harvey  Hartzell  Godshall, 

A.C., 

Landsdale. 

Samuel  Laury  Graham,  jr.. 

E.M., 

Pinewood,  Tenn. 

John  Grant, 

A.C., 

Margareiville,  N.  1l 

Samuel  Wilbur  Grubb, 

C.E., 

Philadelphia. 

Albert  Arthur  Guilbert, 

E.E., 

Racine,  Wis. 
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Peter  Wilson  Hairston, 
George  Hervey  Hallett, 
John  Nicholas  Halter, 
Lee  Stout  Harris, 
Claude  San  ford  Haynes, 
Robert  Culbertson  Hays  Heck, 
Howard  Bright  Heller, 
Bayly  Hipkins, 
William  Oeer  Hitchcock^ 
<jfGorge  Perry  Hodgman^ 
William  Eniley  Holcombe, 
Hartley  Howard,  jr., 
Kollin  Germaine  Hubby, 
JL/ester  Mead  Hubby, 
Edward  Blackstone  Hurst, 
George  Cass  Hutchinson, 
Turie  Seibert  Ickes, 
Charlie  Borrows  Jacobs, 
Fred.  Kittredge  Jenney^ 
Guillemo  Enrique  Jimeno^ 
William  Stricklar  Jones, 
Sylvester  Dwight  Judd, 
Charles  Lincoln  Keller ^ 
Henry  Whitman  Kern, 
Herman  Eugene  Kiefer, 
Schuyler  Brush  Knox, 
Louis  John  Krora^ 
Harry  Donaldson  Leopold^ 
Frank  Sigismund  Loeb, 
John  Douglas  Jjowry^ 
Olarence  Oliver  Luckenbach, 


Course. 

Residence. 

E.E., 

Walnut  Cove,  N.  C. 

Clas., 

Pottsville. 

C.E., 

Los  Angeles,  Cal. 

C.E., 

Silver  Brook. 

C.E., 

Elmira,  N.  Y. 

M.E., 

Heckton  Mills. 

M.E., 

South  Bethlehem. 

M.E., 

Oakland,  Md. 

E.E., 

New  York  City. 

M.E., 

Wilmington,  Del. 

E.E., 

Lambertville,  N.  J. 

E.E., 

Pittsburgh. 

E.E., 

Cleveland,  O. 

Xj.S., 

Cleveland,  0. 

C.E., 

Cincinnati,  O. 

M.E., 

Sewickley. 

C.E., 

Newport. 

E.M., 

Slatington. 

Ij.S., 

Kansas  City,  Mo. 

C.E., 

New  York  City. 

E.M., 

Greensburg. 

E.M., 

West  Orange,  N.  J. 

M.E., 

Dubuque,  Iowa. 

M.E., 

Chicago,  111. 

A.C., 

Altoona. 

C.E., 

CarthageLanding,N.Y. 

A.C., 

Plainfield,  N.  J. 

C.E., 

Tamaqua. 

A.C., 

Columbia. 

E.E., 

Washington,  D.  C. 

M.E., 

Bethlehem . 
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William  Price  Marr, 
John  Vansickle  Martenis, 
Frederick  Chandler  Mathewson, 
Joseph  Oscar  Mathewson,  jr., 
George  Holbrooke  jSlaurice, 
James  Edgar  Miller, 
Walter  Chambers  Miller, 
Rudolph  Clai>ence  Mollmann, 
William  Frederick  Mvlander, 
Hiram  Drj^er  McCaskey, 
Francis  3Iarion  MeCidlough^ 
John  Douglas  McPherson,  jr., 
Harvey  Frankenfleld  Nase, 
Al2^hon80  Robert  Nicholson, 
Clinton  Ledyard  Olmsted, 
Charles  Jose^^h  O'Neill, 
Miguel  Orozco,  Jr., 
Charles  William  Parkhurst, 
Duncan  White  Patterson, 
John  Gates  Peck, 
Wilbur  Orton  Polhemus, 
Stephen  Collins  Potts, 
Mervin  Paul  Randolph, 
Raymond  Bernard  Randolph, 
Charles  Allen  Rea, 
Joel  Howard  Reber, 
John  Graham  Reid, 
Harold  Kinney  Rice, 
James  Clement  Richardson,  jr., 
Lewis  Daniel  Rights, 
George  William  Ritchey, 


COTJESE. 

Residestce. 

E.E., 

Shamokin. 

E.E.. 

South  Bethlehem. 

E.M., 

Pom  fret.  Conn. 

E.M., 

Augusta,  Ga. 

C.E., 

Athens. 

C.E., 

Chicago,  111. 

E.M., 

Sewickley. 

E.  E., 

Germ  an  town. 

C.E., 

Baltimore,  Md. 

E.M., 

Fort  Assineboine,Mont 

E.E., 

Altoona . 

E.E., 

Washington,  D.  C. 

C.E., 

Springtown. 

A.C., 

Jenkintown. 

C.E., 

Eagle  Village,  N.  Y. 

E.E., 

Washington,  D.  C. 

C.E., 

Colombia,  S.  A. 

E.E., 

Hammonton,  N.  J. 

M.E., 

Safe  Harbor. 

C.E., 

Stow,  Mass. 

C.E., 

Nyack,  N.  Y. 

A.C., 

Altoona. 

E.E., 

Atglen. 

-A-.O. , 

Montclair,  N.  J. 

E.E., 

Mill  Green,  Md. 

E.E., 

Allentown. 

C.E., 

Danville. 

M.E., 

Addison,  X.  Y. 

E.E., 

Glendale,  O. 

C.E., 

Tahlequah,  Ind.  Ty. 

Xj.  o., 

Pittsburgh. 
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Samuel  Neely  Riter, 
Willlaui  Locke  Rockwell, 
Charles  Beecher  Rutter, 
Cler)%ent  Clarence  Rutter^ 
Frederic  Brittan  Sage, 
Martin  Luther  Saulsburj^, 
Edmund  Munroe  Sawtelle, 
Joseph  A.  Schloss, 
Arrnin  Schotte, 
Frank  Schutte, 
Eugene  Schwinghammer, 
Thomas  Elvin  Semmel, 
William  Frederick  Semper^ 
Christian  Thomsen  Shannon, 
Alexander  Beatty  Sharpe, 
Adelbert  Sheldon^ 
Oswin  Weinberger  Shelly, 
Carroll  Bradford  Smithy 
Clarence  Galen  Smith, 
Floyd  Kipp  Smith, 
Noel  W.  Smith, 
Richard  Andrew  Lee  Snyder, 
Edward  Augustus  Soleliac, 
Alfred  Earnest  Speirs, 
Charles  Paxton  Stackhouse, 
George  Stern  ^ 

William  Renick  Stinemetz, 
David  Reese  Stockton, 
Charles  Andrew^  Straw, 
John  Taylor,  jr., 
Wilson  Jones  Taylor, 


COTJESE. 

Residence. 

M.E., 

Stoops  Ferry. 

A.C., 

Plainfield,  N.  J. 

E.M., 

Lansford. 

C.E., 

Lansford. 

E.E., 

Hackensack,  N.  J. 

C.E., 

Ridgely,  Md. 

M.E., 

Washington,  D.  C. 

A.C., 

.Elniira,  J*  Y. 

CE., 

New  York  City. 

A.C., 

Philadelphia. 

E.E., 

Egg  Harbor  City,  N.  J 

Sci., 

Kreidersville. 

jr\..\^. , 

Philadelphia. 

E.E., 

Pittsburgh. 

E.M., 

Steubenville,  0. 

C.E., 

Royalton,  N.  Y. 

Arch., 

Milford  Square. 

E.E., 

Norristown. 

-A-.  V^.  5 

Cleveland,  O. 

CE., 

Bayonne,  N.  J. 

C.E., 

Williamsport. 

E.E., 

Carlisle. 

M.E., 

AllentoAvn. 

Clas., 

Bethlehem. 

M.E., 

Shickshinnv. 

Clas., 

Frostburg,  Md. 

E.E., 

Washington,  D.  C. 

E.E., 

Phoenixville. 

E.M., 

Wilkes-Barre. 

A.,  vy. , 

Bethlehem. 

C.E., 

Edgmont. 
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Course. 
Charles  Wickliffe  Throckmorton,  E.E., 

John  Harry  Tonkin,  C.E., 

Lewis  Esler  Troutman,  E.E., 

Orson  William  Trueworthy,  E.E., 

« 

John  Moore  Van  Cleve,  E.E., 

Jacob  Von  Maur,  C.E., 

Fred.  Conover  Warman,  C.E., 

Winfield  Lemuel  Warner,  M.E., 

William  J.  Weatherby,  M.E., 

James  Maxwell  Welch,  M.E. 

Walter  Wynne  Wentworth,  E.E., 

Charles  Drake  Westcott,  E.E., 

James  Horatio  Westcott,  jr.,  Sci., 

Henry  Blackstone  Wilkins,  A.C., 

John  Lewis  Williams,  E.M., 


Residence. 
Rosebank,  N.  Y. 

Wilkes-Barre. 

Pottsville. 

Washington,  D.  C. 

^ewickley. 

West  Pittston. 

Washington,  D.  C. 

Brooklyn,  N.  Y. 

Swedesboro,  N.  J. 

Uhrichsville,  O. 

Slatington. 

Washington,  D.  C. 

Wilmington,  Del. 

Baltimore,  Md. 

Wilkes-Barre. 


SPECIAL  STUDENTS. 

Course.  Residence. 

William  Alexander  Auchinvole,    A.C.,     Harrisburg. 


Hanson  Entriker  Atkins, 
Allen  Harwood  Babcock, 
William  Williams  Blunt, 
Ezekiel  McNeal  Bond, 
Frederick  Stanley  Camp, 
Charles  Joseph  Coll, 
Harold  Beecher  Conant, 
George  Edmund  Gay, 
Cornelius  Silsby  Hawkins, 
Augustus  Francis  Home, 


M.E.,  Pottsville. 

A.C.,  Oakland,  Cal. 

E.E.,  Goshen,  Md. 

E.E.,  Bolivar,  Tenn. 

E.E.,  Brooklyn,  N.  Y. 

C.E.,  Broad  Ford. 

E.M.,  New  York  City. 

E.M.,  Pottsville. 

E.E.,  Fall  River,  Mass. 

A.C.,  Allentown. 
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Christopher  Gadsen  Howe, 
Haginie  Ichikawa, 
Albert  Edward  Juhler, 
John  LeDroit  Langdon, 
Charles  Douglass  Mather, 
Charles  Wiltberger  Piatt, 
Thomas  Clement  Rafferty, 
Alexander  Wand, 
Robert  Jacob  Yost, 
Roger  Hanson  Zimmerman, 


Course. 
C.E., 

A.C., 

A.C., 

E.E., 

M.E., 

E.E., 
E.M., 
A.C., 
E.M., 


Residence. 
Charleston,  S.C. 

Tokio,  Japan. 

Pomeroy,  Ohio. 

Buffalo,  N.  Y. 

Kincardine,  Ont.,  Can. 

New  York  City. 

Chicago,  111. 

Danville. 

South  Bethlehem. 

Louisville,  Ky. 


SUMMARY  OF  STUDENTS  BY  CLASSES  AND 

COURSES. 


1 

1 

1 

O 

1 

si 

42 

Classical, 

7 

1 

2 

4 

5 

19 

Latin-Scientific, 

2 

1 

5 

8 

Science  and  Letters, 

1 

5 

6 

Civil  Engineering, 

4 

29 

22 

22 

44 

2 

123 

Mechanical  Eng., 

12 

9 

19 

24 

2 

66 

Mining  Eng., 

14 

5 

9 

19 

17 

4 

68 

Electrical  Eng., 

1 

— 

13 

11 

44 

6 

75 

Analytical  Chem., 

1 

6 

11 

4 

20 

7 

49 

Architecture, 

29 

54 

2 
69 

1 

80 

1 
165 

21 

4 

Totals, 

418 
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SUMMARY  OF  STUDENTS  BY  STATES. 

New  HamjDshire,      ....  1 

Vermont,              .            .            .            .  .1 

Massachusetts,          .            .            .            .  9 

Connecticut,        .            .            .            .  .3 

Rhode  Island,           ....  1 

New  York,           .            .            .            .  .41 

Pennsylvania,           ....  211 

New  Jersey,         .            .            .            .  .27 

Delaware,       .....  3 

Maryland,            .            .            .            .  .15 

District  of  Columbia,          ...  22 

Virginia,  .            .            .            .            .  .5 

West  Virginia,          ....  2 

North  Carolina,              .            .            .  .3 

South  Carolina,        ....  3 

Georgia,   ....            .  .      6 

Alabama,        .....  2 

Florida,    .            .            .            .            .  .1 

Louisiana,      .....  1 

Ohio,         .            .            .            .            .  .15 

Indiana,         .....  1 

Illinois,    .            .            .            .            .  .6 

Wisconsin,     .....  2 

Minnesota,           .            .            .            .  .2 

Michigan,       .            .            .            .            .  1 

Iowa,         .            .            .            .            .  .1 

Missouri,        .....  3 
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Kentucky. 

Tennessef,      ... 

Kansas, 

Louisiana. 

Nebraska, 

Daliota, 

Colorado, 

Alontana, 

California. 

New  Mexico, 

Indian  Territorv, 

Canada, 

Cuba,         .       •     . 

United  States  of  Columbia, 

Porto  Pdco,  .        .    . 

England. 

Netherlands, 

Asia  Minor, 

Japan, 

Total,     . 


2 
5 
1 
1 
2 
1 
1 
1 
2 
1 
1 
3 
2 

3 
1 
1 
1 
1 
1 

418 
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THE  LEHIGH  UNIVERSITY. 


ORIGIN. 
The  Hon.  Asa  Packer,  of  Maiich  Chunk,  during  the 
year  I860,  appropriated  the  sum  of  Five  Hundred  Thousand 
Dollars,  to  which  he  added  one  hundred  and  fifteen  acres 
of  land  in  South  Bethlehem,  to  establish  an  educational 
Institution  in  the  rich  and  beautiful  Valley  of  the  Lehigh. 
From  this  Foundation  rose  The  Lehigh  Uxiversity,  in- 
corporated by  the  Legislature  of  Pennsylvania  in  1866.  In 
addition  to  these  gifts,  made  during  his  life-time,  Judge 
Packer  by  his  last  will  secured  to  the  University  an  endow- 
ment of  $1,500,000,  and  to  the  University  Library  one  of 
$500,000. 

DESIGN. 
The  original  object  of  Judge  Packer  was  to  afford  the 
3^oung  men  of  the  Lehigh  Valley  a  complete  education, 
technical,  literary  and  scientific,  for  those  professions  repre- 
sented in  the  develo^Dment  of  the  peculiar  resources  of  the 
surrounding  region.  In  furtherance  of  this  purpose  in- 
struction is  liberally  provided  in  Civil,  Mechanical,  Mining 
and  Electrical  Engineering,  Chemistry,  Metallurgy,  Archi- 
tecture, and  in  all  needful  collateral  studies.  A  School  of 
General  Literature  is  also  established  and  thoroughly  equip- 
ped, with  three  departments,  called  resi)ectively  the  Classi- 
cal, the  Latin-Scientific,  and  that  of  Science  and  Letters. 
^ These  departments  are  kept  u\)  to  the  standard,  and  the 
requirements  for  entrance  are  the  same  as  those  of  our  best 
Classical  and  Literary  institutions. 

FREE  TUITION. 
All    these    educational    facilities    are    provided  without 
charge.     Through  the  generosity  of  the  Founder,  the  Trus- 
tees were  enabled,  in  1871,  to  declare  tuition  free  in  all 
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branches  and  classes.  The  Lehigh  University  is  open  to 
young  men  of  good  character  and  suitable  preparation  from 
every  part  of  our  own  land  and  of  the  world.  To  this  fact 
the  attention  of  the  pupils  of  our  public  schools  and  of  the 
graduates  of  classical  institutions  is  especially  called.  Thus 
is  offered,  without  charge^  every  facility  for  studying  the 
professions  of  the  Civil,  Mechanical,  Mining  and  Electrical 
Engineer,  and  of  the  Metallurgist,  Analytical  Chemist  and 
Architect.  In  the  Classical  and  Scientific  departments  of 
the  School  of  General  Literature  instruction  is  given  in  the 
Classics,  Sciences  and  Letters. 

PUBLIC  WORSHIP. 

Prayers  are  held  in  the  Packer  Memorial  Church  of  the 
University  every  morning  and  all  students  are  required  to 
be  present. 

Divine  Service  is  held  on  every  Sunday  morning  in  the 
Church.  The  service  is  according  to  the  forms  of  the 
Protestant  Episcopal  Church,  under  whose  auspices  the 
University  was  placed  by  its  Founder.  Attendance  is 
required  of  ever>  student,  except  in  case  of  those  connected 
with  other  religious  bodies,  to  whom  the  President  will 
grant  permission  at  the  beginning  of  each  term  (if  requested 
by  the  parent  or  guardian,  or  by  the  student  himself  if  he 
be  21  years  of  age)  to  attend  during  that  term  the  place  of 
worship  of  the  body  with  which  he  is  connected,  where 
attendance  on  Sunday  morning  will  be  required. 

SITE. 

The  situation  of  the  Institution  is  healthful  and  beauti- 
ful. The  region  is  famous  for  its  railway  and  manufactur- 
ing enterprises  ;  it  possesses  some  of  the  richest  iron  and 
coal  mines  in  our  land,  and  thus  gives  the  students  rare 
facilities  for  confirming  the  teachings  of  the  recitation  room 
by  the  observation  of  the  eye. 

The  University  Buildings  are  about  a  half-mile  from  the 
depot,  at  the  junction  of  the  Lehigh  Valley  and  North 
Pennsylvania  Railroads.  New  York  is  ninety-two,  and 
Philadelphia  fifty-four  miles  distant. 
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BUILDINGS. 
PACKER    HALL, 

named  after  the  Founder,  stands  seven  hundred  feet  back 
of  Packer  Avenue,  at  the  base  of  the  South  Mountain.  It 
is  built  of  stone,  and  contains  Ijecture  and  Recitation 
Rooms,  the  Drawing  Rooms  and  the  Museum  of  Geology 
and  Natural  History. 

THE  CHEMICAL  LABORATORY 

is  thoroughly  fire-proof,  is  built  of  sandstone,  and  is  219  feet 
in  length  by  44  in  width. 

There  are  two  principal  stories  and  a  basement.  The 
upper  floor  is  occupied  by  the  quantitative  and  the  qualita- 
tive chemical  laboratories,  the  former  accommodating  48 
and  the  latter  84  students.  These  rooms  are  20  feet  in  height, 
and  are  well  lighted  and  ventilated.  A  laboratory  for  in- 
dustrial chemistry  and  the  supply  room  are  also  on  this 
floor. 

The  flrst  floor  contains  a  large  lecture  room,  a  recitation 
room,  a  chemical  museum  and  laboratories  for  organic,  phys- 
iological, agricultural  and  sanitary  Chemistry. 

In  the  basement  is  the  large  laboratorv  for  the  furnace 
assay  of  ores  and  a  well  appointed  laboratoiy  for  gas  analysis, 
also  rooms  containing  the  apparatus  for  several  processes  in 
industrial  chemistry,  the  engine  and  air-pump  for  vacuum, 
filtration,  a  store  room  and  the  toilet. 

A  photographic  laboratorj^  is  located  in  the  third  story  of 
the  central  portion  of  the  building. 

THE  METALLURGICAL  LABORATORY 

contains  a  lecture  room,  a  blowpipe  laboratory  for  class  in- 
struction in  blowpipe  analysis  and  in  the  practical  determi- 
nation of  crystals  and  minerals,  a  museum  for  mineralogical 
and  metallurgical  collections,  a  mineralogical  laboratory 
provided  with  a  Fuess  reflecting  goniometer,  a  polariscope, 
a  Groth's  "universal  apparat"  and  a  Rosenbusch  polariz- 
ing microscope,  a  dry  laboratory  provided  with  furnaces  for 
solid  fuel  and  for  gas  with  natural  draught  and  with  blast, 
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and  a  wet  laboratory  for  ordinary  analytical  work.  It  is 
arranged  for  the  instruction  of  classes  in  the  coui'ses  of 
mineralogy,  metallurgy  and  blowpipe  analysis  of  the  regu- 
lar curriculum,  and  to  afford  facilities  to  a  limited  number 
of  advanced  students  for  familiarizing  themselves  with  the 
methods  of  measurement  and  research  employed  in  miner- 
alogv  and  metallurarv,  and  for  conducting  original  investi- 
gations  in  these  departments  of  science. 

THE  PHYSICAL  LABORATORY 

consists  of  three  stories.  A  large  lecture  room,  with  a 
seating  capacity  of  150,  occupies  a  portion  of  the  second  and 
third  floors.  It  is  well  lighted  and  adapted  to  its  purposes. 
On  the  remainder  of  these  floors  are  two  rooms,  each  40  feet 
long,  for  Heat  and  Light  laboratories,  a  dark  room  for 
photographic  work,  spectroscopic  and  apparatus  rooms  and 
the  private  laboratories  of  the  Instructors. 

The  lower  floor  is  devoted  to  the  use  of  the  students  in 
Electricity.  A  large  room  nearly  40  feet  square  is  used  as 
the  Electrical  Laboratorv.  There  are  smaller  rooms  for 
photoraetric  and  spectroscopic  work,  also  reading,  balance, 
apparatus  and  engine  rooms.  On  this  floor  a  12  horse-power 
high  speed  engine  and  a  dynamo  supply  two  systems  of 
electric  lights,  one  of  ^  incandescent  lamps,  the  other  of 
four  arc  lights,  for  practical  tests  in  the  Electrical  Labora- 
tory and  for  experimental  purposes  in  the  lecture  room 
above.     In  the  cellar  are  battery,  store  rooms,  etc. 

The  tower  and  two  rooms  in  the  east  end  of  Christmas 
Hall  have  been  given  to  the  Department  of  Physics  and 
will  be  equipped  as  a  Meteorological  Observator^^ 

THE  SAYRE  OBSERVATORY. 

Near  Brodhead  Avenue  is  the  Savre  Observatorv,  the  ffift 
of  Robert  H.  Sayre,  Esq.,  of  South  Bethlehem,  containing 
an  equatorial  and  a  zenith  telescope,  transit  instrument  and 
astronomical  clock. 

THE  UNIVERSITY  LIBRARY. 

To  the  east  of  Packer  Hall  is  the  University  Library, 
erected  by  the  Founder  in  memory  of  Mrs.  Lucy  Packer 
Linderman,  his  daughter. 
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THE  GYMNASIUM 

is  a  handsome  and  spacious  structure,  built  and  equipped 
with  the  utmost  thoroughness.  It  is  furnished  with  the 
best  patterns  of  gymnastic  apparatus,  besides  Dr.  Sargent's 
system  of  Developing  Appliances.  It  is  provided  with  hot 
and  cold  water ;  tub,  sponge  and  shower  baths,  and  389 
clothes  closets.  Opportunities  for  recreation  and  amuse- 
ment are  provided  in  the  bowling  alleys.  It  is  under  the 
immediate  care  of  a  skilled  and  competent  Director. 

All  students  are  required  to  undergo  a  physical  examina- 
tion before  being  allowed  the  use  of  the  Gymnasium,  and 
this  examination  will  be  repeated  once  each  year  during 
their  stay  at  the  University.  The  proper  exercise  is  pre- 
scribed and  is  required  of  every  student.  The  aim  of  the 
institution  is  to  promote  a  harmonious,  symmetrical  de- 
velopment best  suited  to  the  individual  condition  of  the 
student. 

EXPENSES. 

Tuition  is  fbee  in  all  branches  and  classes.  Books,  ma- 
terials, paper,  pencils,  chemical  materials  used  in  the 
analytical  laboratories  and  drawing  instruments  are  fur- 
nished by  the  student.  Materials  consumed  in  the  analytical 
laboratories  are  furnished  to  the  student  by  the  University 
at  cost  prices,  their  value  being  covered  by  a  deposit  raade 
at  the  opening  of  that  term  in  which  the  laboratory  work  is 
to  be  done. 

Rooms  and  Board  can  not  be  had  in  University  buildings, 
but  can  readily  be  obtained  in  many  private  houses. 

The  following  is  an  estimate  of  the  necessary  expenses 
for  the  collegiate  year,  clothing  and  traveling  not  included  : 

Board  for  40  weeks,     .        .        .        from  ^160  to  $200 
Room-rent,  with  fuel  and  lights 
Care  of  room  and  use  of  furniture, 
Washing  and  incidentals, 
Books,  stationery,  etc., 

Total,     .        .        .         ...        .        $250  to  $390 

Note. — If  clubs  be  formed  the  cost  of  board  need  not  exceed 
$3.50  per  week. 
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ADMISSION  OF  STUDENTS. 

The  Register  is  intended  to  give  all  necessary  information 
concerning  the  admission  of  students.  Application  may  be 
made  to  the  President  of  the  University  if  information  is- 
desired  which  is  not  given  in  the  Register, 

DATE  OF  EXAMINATIONS. 

Examinations  for  admission  to  the  University  are  held  at 
the  opening  of  each  term,  and  also  in  June  at  the  close  of 
the  Academic  year. 

The  examinations  for  1890  will  be  on  Tuesday  and  Wed- 
nesday, January  7  and  8,  for  admission  to  the  second  term  ; 
on  Wednesday,  Thursday  and  Friday,  Jnne  11,  12  and  13, 
and  on  Saturday,  Monday  and  Tuesday,  September  6,  8 
and  9,  for  admission  to  the  first  term).  No  other  exami- 
nations for  entrance  w^ill  be  held,  except  for  good  cause,  and 
all  applicants  must  be  in  attendance  at  9  o'clock  on  the 
morning  of  the  first  day. 

The  examinations  are  held  in  the  following  order  : 

First  i)a^. —English  Grammar,  9  A.M.  ;  Geography^ 
11.30  A.M.;  United  States  History,  2  P.M.;  Physical  Geog- 
raphy, 4  P.M. 

Second  Z>c/,?/.  —  Geometry ,  9  A.M.;  Arithmetic,  2  P.M.; 
Algebra,  3.30  P.M. 

Third  Day. — Latin  and  Roman  History,  9  A.  M. ;  Ele- 
mentary Physics,  9  A.M.;  Greek  and  Greek  History,  2P.M. 

CHARACTER  OF  THE  EXAMINATIONS. 

The  examinations  are  rigorous  and  cover  the  entire  ground 
laid  down  in  the  following  scheme.  They  are  all  conducted 
in  writing,  supplemented  by  an  oral  examination  at  the 
option  of  the  examiner. 

Each  candidate  for  admission  must  be  at  least  sixteen 
years  of  age  and  must  present  a  testinaonial  of  good  moral 
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character  from  his  last  Instructor,  or  from  the  School  or 
Institute  to  which  he  last  belonged,  or  from  some  reputable 
■citizen  of  the  community  in  which  he  lives. 
Candidates  for  admission  to 

THE  CLASSICAL  COURSE 

will  be  examined  in  the  following  subjects  : 

1.  English  Grammar,  including  composition,  spelling  and 
punctuation. 

2.  Geography,  general  and  political. 

3.  HiMory  of  the  United  States,  including  the  Constitution. 

4.  Arithmetic,  including  the  metric  system  of  weights 
and  measures. 

5.  Algebra,  Fundamental  Principles.  Factoring.  Least 
■Common  Multiple.  Greatest  Common  Divisor.  Fractions. 
Involution.  Evolution.  Radicals.  Imaginary  Quantities. 
Equations  of  the  First  and  Second  Degrees.  ,  Ratio.  Pro- 
portion and  Progressions. 

[Olney's  University  Algebra  is  recommended,  as  it  is  the  text-book 
nised  in  the  University.] 

6.  Geometry,  Fundamental  Principles.  Rectilinear  Fig- 
ures. The  Circle.  Proportional  Lines  and  Similar  Figures. 
■Comparison  and  Measurement  of  the  Surfaces  of  Rectilinear 
Figures. 

[Chauvenet's  Geometry,  (four  books)  is  recommended,  as  it  is  the 
ftext-book  used  in  the  University.] 

7.  Physical  Geography. 

8.  Latin  Grammar. 

9.  Ccesar,  four  books  of  the  Gallic  war. 

10.  Cicero,  six  orations,  including  the  four  against 
•Catiline. 

11.  Vergil,  the  first  six  books  of  the  Aeneid,  including 
Prosody. 

12.  The  translation,  at  sight,  of  passages  from  Caesar  and 
-Cicero. 

13.  The  translation  of  English  into  Latin.  (As  special 
importance  is  given  this  part  of  the  examination,  it  is 
suggested  to  teachers  that  they  connect  exercises  in  making 
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Latin,  both  oral  and  written,  with  all  the  studies  of  the 
preparatory  course.) 

14.  Roman  History.  Creighton's  Primer  of  Roman 
History  is  suggested  as  indicating  the  amount  required. 

15.  Greek  Gramtnar. 

16.  Xenophon^  Anabasis,  four  books. 

17.  Horner^  Iliad,  first  three  books,  including  Prosody. 
The  Catalogue  of  Ships  may  be  omitted. 

18.  The  translation,  at  sight,  of  a  passage  from  some  work 
of  Xenophon. 

19.  Greek  History.  Fj^e's  Primer  of  Greek  History  is 
suggested. 

20.  Writing  Greek  with  accents. 

The  pronunciation  of  Greek  according  to  the  written 
accents  is  followed  in  the  University,  and  it  is  desirable  that 
students  preparing  to  enter  be  taught  this  system. 

Latin  is  pronounced  according  to  the  so-called  Roman 
Method. 

THE  LATIN-SCIENTIFIC  COURSE. 

Candidates  for  admission  to  this  course  must  present  the 
first  fourteen  of  the  above  requirements,  but  will  substitute 
for  the  Greek  sections  (numbers  15-20  inclusive)  the 
following : 

21.  Geometry,  Regular  Polygons.  Measurement  of  the 
Circle.  Maxima  and  Minima  of  Plane  Figures,  and  Plane 
and  Polyhedral  Angles ;  these  constituting  the  subject 
matter  of  Books  Five  and  Six  of  Chauvenet's  Geometry. 

THE  COURSE  IN  SCIENCE  AND  LETTERS. 

Candidates  for  admission  to  this  course  are  examined  in 
all  the  subjects  demanded  of  those  entering  the  Latin- 
Scientific  Course,  except  the  Latin  and  Physical  Geography 
sections  (numbers  7  to  14  inclusive j.  They  will  also  present 
the  following : 

22.  Elementary  Physics. 

[Avery's  Elements  of  Natural  Philosophy  (revised  edition)  is  recom- 
mended.] 
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THE  SCHOOL  OF  TECHNOLOGY. 

Candidates  for  admission  to  the  Courses  in  Civil  En- 
gineering, Mechanical  Engineering,  Mining  and  Metal- 
lurgy, Electrical  Engineering,  Chemistry  and  Architecture 
will  be  examined  in  the  following  subjects  : 

1.  English  Grammar,  including  composition,  spelling 
and  punctuation.  It  is  recommended  that  candidates  have 
a  knowledge  of  Latin  Grammar,  although  an  examination 
in  it  is  not  required  for  any  courses  except  the  Classical  and 
the  Latin-Scientific. 

2.  Geography^  general  and  political. 

3.  History  of  the  United  States,  including  the  Constitution. 

4.  Arithmetic,  including  the  metric  system  of  weights 
and  measures. 

5.  Algebra,  Fundamental  Principles.  Factoring.  Least 
Common  Multiple.  Greatest  Common  Divisor.  Fractions. 
Involution.  Evolution.  Radicals-.  Imaginary  Quantities. 
Equations  of  the  First  and  Second  Degrees.  Ratio.  Pro- 
portion and  Progressions. 

[Olney's  University  Algebra  is  recommended,  as  it  is  the  text-book 
used  in  the  University.] 

6.  Geometry,  Fundamental  Principles.  Rectilinear  Fig- 
ures. The  Circle.  Proportional  Lines  and  Similar  Figures. 
Comparison  and  Measurement  of  the  Surfaces  of  Rectilnear 
Figures.  Regular  Polygons.  Measurement  of  the  Circle. 
Maxima  and  Minima  of  Plane  Figures,  and  Plane  and 
Polyhedral  Angles  ;  these  constituting  the  subject  matter  of 
the  first  six  books  of  Chauvenet's  Geometry. 

[Chauvenefc's  Geometry  is  recommended,  as  it  is  the  text-boolc  used 
in  the  University.] 

7.  Elementary  Physics. 

[Avery's  Elements  of  Natural  Philosophy  (revised  edition)  is  recom- 
mended.] 

Division  of  Entrance  Examinations. 

Candidates  for  admission  to  the  Freshman  Class  may 
pass  all  the  examinations  at  once  in  June,  or  in  September, 
or  may  take  them  in  two  consecutive  years.  In  the  latter 
case  for  the  Technical  courses  and  the  course  in  Science 
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and  Letters,  candidates  may  present  themselves  for  exam- 
ination in  the  first  year  in  the  following  subjects  :  English 
Grammar,  Geography,  History  of  the  United  States,  and 
Arithmetic.  No  credit  will  be  given  unless  the  candidate 
has  passed  satisfactorily  in  at  least  three  subjects  at  one 
examination. 

The  examinations  in  Algebra,  Geometry  and  Physics 
must  be  passed  in  June  or  September  of  that  year  in  which 
the  candidate  proposes  to  enter  the  University. 

In  the  Latin-Scientific  and  Classical  courses  candidates 
may  present  themselves  for  examination  in  the  first  year  in 
the  following  subjects :  English  Grammar,  Geography, 
History  of  the  United  States,  Arithmetic,  Physical 
Geography,  and  Roman  History.  No  credit  will  be  given 
unless  the  candidate  has  passed  at  least  four  of  the  subjects 
at  one  examination. 

The  examination  in  Latin  may  also  be  divided,  but  no 
credit  will  be  given  unless  the  candidate  has  passed  in  at 
least  three  of  the  topics  specified  at  one  examination.  The 
examination  in  the  remaining  subjects  must  be  passed  in 
June  or  September  of  that  year  in  which  the  candidate 
proposes  to  enter  the  University. 

Candidates  intending  to  enter  the  University  in  Septem- 
ber are  advised  to  present  themselves  for  examination  in 
June  ;  if  they  are  not  fully  prepared  at  that  time  they  will 
receive  credit  for  the  examinations  then  satisfactorily  passed. 

CONDITIONAL  ADMISSION. 

A  candidate  failing  to  pass  in  one  or  more  of  the  subjects 
required  for  admission  may,  at  the  discretion  of  the  Faculty, 
be  admitted  to  his  class  conditionally,  to  make  up  his  defi- 
ciencies by  extra  study.  When  they  are  made  up,  he  will 
be  received  into  full  standing  in  his  class. 

SPECIAL  STUDENTS. 

Young  men  of  advanced  standing  who  do  not  desire  to 
take  a  full  regular  course  can  enter  and  select  special 
shorter  courses,  with  the  sanction  of  the  Faculty ;  but  in 
all  ca^es  satisfactory  examinations  must  be  passed  upon  the 
subjects  required  for  entrance  to  the  Freshman  class. 
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ADMISSION  TO  ADVANCED  STUDIES. 

Candidates  for  admission  to  advanced  studies  in  any 
course  are  required  to  pass,  in  addition  to  the  entrance  ex- 
aminations for  that  course^  examinations  in  the  worli  already 
done  by  the  classes  which  they  desire  to  enter.  These  ex- 
aminations are  held  on  the  same  days  as  those  for  entrance 
to  the  Freshman  class. 

The  additional  subjects  may  be  found  in  the  program 
of  studies. 

A  diploma  or,  in  so  far  as  it  covers  the  subjects  required 
for  entrance,  a  certificate  of  studies  taken  at  another 
College  will  be  received  in  lieu  of  the  Primary  Entrance 
Examinations  only. 

ADMISSION  TO  THE  POST  GRADUATE  COURSE. 

Students  of  this  University  who  have  taken  their  j^rs^ 
degree,  and  others,  on  presenting  a  diploma  of  an  equiva- 
lent degree  conferred  elsewhere,  are  admitted  to  advanced 
studies,  according  to  the  plan  to  be  found  in  the  Register 
under  the  general  subject  of  Graduate  Students. 

PREPARATORY  SCHOOL  CERTIFICATES 

are  not  accepted  so  as  to  dispense  with  the  primary"  entrance 
examinations. 

Note. — The  acceptance  of  a  certificate  as  evidence  of  pi'oficiency  in 
lieu  of  examination,  is  at  the  discretion  of  each  Professor  as  to  the 
subjects  in  his  department. 
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PROGRAM    OF   STUDIES, 

Showing  the  number  of  exercises  per  \veek  for  each  subject,  and  the 

Text-books  used. 

The  folloTV'ing  is  presented  as  the  general  XDrogram  of 
instruction,  subject  to  such  modifications  from  time  to  time 
as  the  Faculty  may  deem  exiDedient,  with  the  approval  of 
the  Trustees. 

The  names  of  the  text-books  studied  are  generally  men- 
tioned. The  number  of  exercises  per  vreek  in  each  subject 
is  indicated  by  the  figure  in  parentheses  immediately  fol- 
lowing. 

Two  hours  of  Drawing,  three  of  work  in  the  Lahoratorj''^ 
or  three  of  practice  in  the  field,  are  regarded  as  equivalent 
to  a  recitation  or  lecture  of  one  hour's  duration. 

SCHOOL  OF  GENERAL  LITERATURE. 

There  are  three  courses  in  the  School  of  General  Litera- 
ture of  the  Universitv. 

I.  The  Classical  includes  all  that  is  prescribed  in  our  best 
institutions  for  the  degree  of  Bachelor  of  Arts  iB.A.).  It 
covers  full  instruction  in  Greek,  Latin,  English,  French 
and  German,  Mathematics,  Astronomv,  Phvsics,  Chemistrv, 
Geology,  Physiology,  Hygiene,  History,  Ethics,  Philosophy^ 
Political  Economy  and  Constitutional  Law. 

II.  The  Latin-Scientific  Course  diflfers  from  the  first  in 
omitting  Greek,  taking  in  its  place  an  increased  amount  of 
the  Modern  Languaoes  and  of  Mathematics.  Students 
completing  this  Course  receive  the  degree  of  Bachelor  of 
Science  fB.S.). 

III.  The  Course  in  Science  and  Letters,  for  which  the 
same  degree  is  given  as  for  the  last  mentioned,  contains  no 
Latin  or  Greek,  but  furnishes  instead  extended  instruction 
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in  French  and  German,  History,  General  Literature,  Mathe- 
matics and  General  Science. 

Instruction  in  all  of  these  courses  is  given  both  by  recita- 
tions and  lectures. 

DESCRIPTION  OF  THE  COURSES. 

Greek. — During  the  first  term  of  Freshman  year,  the 
class  reads  several  books  of  the  Odyssey,  giving  attention  to 
Epic  forms  and  syntax,  to  prosodj^  and  scanning  and  to 
Homeric  antiquities  and  mythology.  The  work  of  the 
second  term  is  directed  towards  a  thorough  acquaintance 
with  the  idiom  and  vocabulary  of  Attic  prose,  as  a  prepara- 
tion for  rapid  reading.  The  Oeconomicus  and  Symposium 
of  Xenophon  and  the  Crito  of  Plato  are  read  during  the 
term,  with  sight  readings  from  the  Memorabilia  and  the 
Apology  ;  accompanied  by  discussions  of  domestic  life  at 
Athens.  The  work  of  the  year  includes  a  thorough  review- 
drill  on  the  principles  of  Greek  accidence  and  syntax,  and 
exercises  in  Greek  prose  composition  are  required,  based, 
during  the  second  term,  on  the  reading  done  by  the  class. 
Greek  history  is  studied  throughout  the  year,  with  special 
reference  to  the  development  of  political  institutions. 

The  Sophomore  class  takes  up,  during  the  first  term,  the 
study  of  Herodotus  and  Thucydides.  Selections  are  made 
from  both  authors  with  the  purpose  of  illustrating  their  best 
style  and  at  the  same  time  of  presenting,  from  the  original 
sources,  the  history  of  certain  interesting  epochs  ;  the  read- 
ing from  Herodotus,  after  some  drill  on  the  Ionic  forms,  be-^ 
ing  in  large  part  at  sight.  During  the  second  terra,  the 
class  reads  one  or  two  plays  of  Euripides,  with  attention  to- 
the  history  of  Greek  tragedy,  the  life  of  the  author  and  the 
analysis  of  the  drama  read.  The  lyric  meters  are  studied, 
with  the  aim  of  gaining  a  knowledge  of  the  rhythmical  and 
metrical  principles  of  Greek  poetry.  During  this  term  an 
elective  course  is  offered,  the  subject  being  Greek  oratory, 
with  the  reading  of  certain  orations  of  Lysias  or  Demos- 
thenes or  both. 
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The  Junior  year  is  devoted  to  a  further  study  of  the 
•drama,  selected  plays  of  Sophocles,  Aristophanes  and 
^schylus  being  read  during  the  year.  Work  is  also  done 
in  the  study  of  public  and  jDrivate  antiquities,  partly  in  lec- 
tures by  the  professor  and  partly  in  original  investigation 
on  allotted  subjects  by  the  students. 

During  the  first  term  of  Senior  year,  Greek  Philosophy  is 
studied  with  the  use  of  a  text-book  and  with  readings  from 
Plato.*  The  second  term  is  in  part  devoted  to  the  reading 
of  selected  odes  of  Pindar,  with  careful  study  of  the  history 
of  Greek  Lyric  poetry  and  of  the  life  and  work  of  Pindar 
in  particular.  The  course  concludes  with  a  review  of  the 
history,  of  Greek  literature,  intended  to  summarize  and  har- 
monize the  fragmentary  views  of  the  general  subject  gained 
from  the  study  of  particular  authors  and  departments  of 
literature. 

LatijST. — Much  of  the  training  in  the  Freshman  year  is 
•devoted  to  laying  a  good  foundation  in  Latin  Gramruar  and 
in  the  translation  of  English  into  Latin.  The  authors 
studied  are  used  to  illustrate  both  of  these,  and  a  large 
.amount  is  read  at  sight  in  order  to  cultivate  quickness  and 
readiness  in  the  student.  Roman  History  is  begun,  accom- 
panied with  full  comments  and  lectures  upon  points  of  in- 
terest. Collateral  reading  will  also  be  recommended  each 
year  throughout  the  course.  Cicero  :  De  Senectute  and  De 
Amicitia  or  the  Philippics,  Livy  and  the  Odes  and  Epodes  of 
Horace  are  read  this  year.  With  the  last  named,  training 
Is  given  in  Latin  meters. 

During  this  and  the  following  year,  courses  of  lectures 
^ill  be  given  upon  Roman  Antiquities  in  addition  to  a  text- 
book. The  topography  of  Rome  with  its  remains,  ancient 
life  in  its  various  aspects,  and  the  other  departments  of 
archaeology  will  be  discussed,  illustrated  by  the  new  and 
extensive  set  of  magic  lantern  slides,  which  have  been 
prepared  for  this  purpose. 

The  Sophomore  year  completes  the  text-book  on  Roman 
History.  Prose  composition  is  continued,  and  the  subject 
■of  Synonyms  taken  up  in  connection  with  it.     The  Satires 
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and  Epistles  of  Horace  are  read  in  the  first  term,  and  in  the 
second  the  Agricola  and  Germania,  with  selections  from  the 
Annals  of  Tacitus,  or  Quintilian  (Bk.  X),  together  with  sight 
reading.  An  elective  in  Plautus  is  offered  during  this  term 
in  addition. 

In  the  Junior  year.  Selected  Letters  of  Cicero  and  Pliny 
are  read,  followed  by  Persius  and  several  plays  of  Terence. 
The  History  of  Roman  Literature  is  entered  upon  in  the 
second  term. 

The  work  in  the  Senior  year  opens  with  Lucretius, 
accompanied  with  lectures  on  Roman  Philosophy.  One  of 
Cicero's  philosophical  treatises,  such  as  the  De  OfHciis,  De 
Finibus,  or  De  Natura  Deorum,  is  taken  up  in  the  second 
term.  After  the  completion  of  the  Roman  Literature, 
lectures  will  be  given  upon  the  History  of  the  Latin  Lan- 
guage and  upon  the  Principles  of  Comparative  Philology. 

Sanskrit. — An  elementary  course  in  this  study,  con- 
ducted by  the  Professor  of  Latin,  is  offered  as  an  optional 
during  the  Senior  year. 

English. — During  Freshman  and  Sophomore  years,  care- 
ful training  is  given  in  the  writing  of  essays  and  in  decla- 
mation. This  is  followed,  during  Junior  and  Senior  years, 
by  exercises  in  Oratory,  with  further  training  in  essay 
writing.  Excellence  in  Oratory  is  encouraged  by  the  annual 
contest  for  the  Alumni  Prizes,  held  on  the  22d  of  February 
and  open  to  the  Junior  class  in  all  departments. 

The  second  term  of  Sophomore  year  takes  up  the  study  of 
Rhetoric,  which  is  pursued  with  the  aid  of  a  text-book  and 
thorough  practical  exercises. 

The  History  of  English  Literature  and  the  philological 
history  of  the  English  language  are  studied  during  Junior 
year.  These  are  supplemented  by  a  series  of  lectures,  extend- 
ing through  the  first  term,  on  the  relations  of  Literature  to 
History. 

The  course  is  completed  by  a  series  of  lectures  on  English 
and  American  Literature,  delivered  during  the  second  term 
of  Senior  j^ear. 
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Modern  Languages.  —The  study  of  modern  languages 
is  obligatory  from  the  first  term  of  the  Sophomore  year  up 
"to  the  close  of  the  course.  The  student  elects  either  French 
•or  German,  or  both,  if  time  permits. 

French. — The  grammar  is  begun,  reading  being  introduced 
immediately.  The  comparative  and  historical  relations  of 
i:he  French  to  the  English,  and  the  connection  of  both  with 
the  Latin  are  carefully  explained.  As  soon  as  possible  the 
student  is  emancipated  from  the  reader  and  takes  up,  in  a 
progressive  way,  the  reading  of  different  authors  ;  preference 
being  given  to  modern  writers,  because  it  is  considered  to  be 
of  the  highest  importance  that  he  acquire  the  language  as 
it  is,  as  an  instrument  whereby  further  knowledge  can  be 
obtained. 

In  the  class-room,  the  language  taught  is  used  by  the 
teacher  as  much  as  possible,  in  order  that  the  ear  of  the 
pupil  may  become  accustomed  to  its  sound.  Dictation  is 
also  employed,  in  order  to  give  training  in  spelling.  The 
rules  of  grammar  are  taught  by  numerous  written  exer- 
cises. In  the  second  term  of  the  Junior  year,  compositions 
in  French  are  required,  upon  subjects  which  have  been  pre- 
viously explained  in  French,  in  order  that  the  student  may 
become  acquainted  with  different  expressions  and  forms  of 
construction.  Before  entering  upon  the  study  of  an  author's 
works,  his  life  and  literary  achievements  are  discussed  in 
French,  which  is  translated,  if  necessary.  In  the  Senior 
year,  twelve  lectures  are  delivered  upon  the  History  of 
French  Literature.  In  addition  to  this,  lectures  in  French 
iipon  the  most  distinguished  modern  authors  are  given  to 
advanced  students. 

A  weekly  conversation-class  aflfbrds  opportunity  for  this 
kind  of  practice  ;  and  in  it  the  events  of  the  day  and  various 
historical  and  literary  topics  are  discussed.  Private  courses 
of  reading  are  also  suggested  to  those  who  desire  it, 

German.  —The  German  course  follows  the  same  plan  as 
that  laid  down  for  the  French,  both  as  regards  the  methods 
"employed  and  the  opportunities  afforded.     The  relations  of 
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English  and  German  are  dwelt  upon  and  also  those  which 
-connect  the  two  languages  with  the  Indo-European  family. 

Mathe:matics.  — The  mathematical  work  is  carried  on 
during  the  Freshman  and  Sophomore  years  as  follows  : 

Freshman  year,  first  term,  Chauvenet's  Geometry,  four 
•exercises  per  week. 

Second  term,  Olney's  University  Algebra,  Plane  and 
Spherical  Trigonometry,  including  Mensuration  and  use  of 
Logarithmic  Tables,  together  five  exercises  per  week 
throughout  the  term. 

Sophomore  year,  first  term,  Olney's  General  Geometrj^ 
and  Davies's  Analj^tical  Geometry,  four  exercises  per  week. 

Second  term,  Olney's  Differential  and  Integral  Calculus, 
four  exercises  joer  week.  This  term's  work  is  elective  for 
the  Classical  Course. 

ASTKOXOMY.— This  study  is  taken  up  during  the  first 
term  of  the  Senior  year.  Young's  General  Astronomy  being 
used  as  the  text-book.  There  are  three  exercises  a  week, 
and  visits  to  the  Observatorj^  help  to  make  the  work  inter- 
esting as  well  as  profitable. 

Chemistry.— This  study  includes  a  complete  course  of 
lectures  in  Freshman  year  upon  General  Inorganic  Chem- 
istry, in  w^hich  the  principles  of  the  science  are  fully 
covered.  These  are  illustrated  by  experiments,  and  are 
sufficiently  extended  to  enable  a  student  who  desires  to 
pursue  the  subject  further  to  take  Analytical  Chemistry  as 
an  elective  in  the  second  term  of  the  Sophomore  year.  The 
text-book  used  in  connection  with  the  lectures  is  Fownes' 
Elementary  Chemistry. 

Physics. — This  important  subject  is  presented  in  a  course 
of  lectures  during  the  first  term  of  the  Sophomore  year, 
three  times  a  week.  These  are  illustrated  bv  means  of  the 
very  complete  apparatus  of  the  Physical  Laboratory.  In 
the  course  in  Science  and  Letters,  the  work  in  this  branch 
is  more  extended  and  is  identical  with  that  given  to  the 
Oivil  and  Mechanical  Engineers.  It  occupies  five  hours  a 
week  in  the  first  term,  when  Mechanics,  Heat  and  Elec- 
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tricity  are  discussed.     Throughout  the  second  term,  three 
hours  a  week  are  devoted  to  Sound,  Light  and  Meteorology. 

Geology. — In  the  second  term  of  the  Senior  year,  a  course 
of  lectures  is  given  in  connection  with  Geikie's  text-book. 
The  general  principles  of  the  science  are  explained,  and  the 
theories  of  the  formation  and  stratification  of  rocks,  the 
successive  periods  of  the  development  of  the  earth's  crust,, 
the  extinct  forms  of  life  and  similar  questions  are  treated. 

Physiology  axd  Hygiexe.  — These  subjects  are  taught 
in  a  course  of  lectures  during  the  Freshman  year. 

History,  Political  Sciexce  axd  Law. — The  studj  of 
Historj^  begins  with  a  course  in  the  Political  Antiquities  of 
Greece  and  Rome.  [See  the  Departments  of  Greek  and 
Latin.]  This  is  followed  bv  the  studv  of  an  outline  of  Uiii- 
versa!  History  (with  text-book),  in  which  it  is  sought  to 
give  a  clear  view  of  the  relations  of  ancient  and  modern 
states  to  the  world's  history.  The  same  aim  is  then  pursued 
in  a  fuller  study  of  the  Political  History  of  Rec-ent  Times, 
and  especially  of  that  of  England  and  France.  During  the 
first  term  of  Senior  year,  there  is  a  course  of  lectures  upon 
the  period  covered  by  Gibbon's  Decline  and  Fall  of  the 
Roman  Empire,  intended  to  emphasize  and  strengthen  the 
impression  of  the  interdependence  of  the  nations  and  of 
the  unity  of  history.  This  prepares  the  way  for  a  course 
of  lectures  on  the  Philosophy  of  History,  in  which  it  is 
sought  to  show  the  relations  of  the  sciences  of  Biology, 
Anthropology,  Ethnology,  Geographj^  and  Philology  to  the 
study  of  Historj^  and  to  set  forth  the  scientific  methods  of 
that  studv. 

The  course  in  History  is  ac.companied  and  supplemented 
by  courses  of  lectures  on  Constitutional  Law  with  special 
application  to  the  Constitution  of  the  United  States  ;  and 
also  on  International  Law. 

Instruction  is  given  by  lectures  on  the  elements  of 
Political  Economy.  The  student  is  made  familiar  with 
the  facts,  methods  and  doctrines  of  the  science,  and  is 
encouraged  to  form  and  present  his  own  opinions. 
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Logic. — In  this  subject  there  is  an  elementary  course, 
occupying  two  hours  a  week  during  the  first  term  of  Junior 
year.  The  work  is  done  with  the  aid  of  a  text-book,  atten- 
tion being  centered  on  tlie  principles  of  correct  definition 
and  valid  proof. 

Moral  Philosophy. — The  course  in  Moral  Philosophy 
compi'ises  recitations  from  the  text-book,  with  discussion  of 
ethical  theories  ;  followed  bj'  studies  in  the  history  of 
morals,  using  Lecky's  History  of  European  Morals  from 
Augustus  to  Charlemagne.  In  connection  with  this  course, 
a  full  course  of  lectures  is  delivered  upon  the  nature  and 
authority  of  the  Christian  Evidences.  ' 

PSYCHOLOOY. — The  course  will  comprise  recitations  from 
the  text-book,  with  general  discussion  of  the  most  important 
topics  under  this  subject. 

History  of  Philosophy.— The  study  of  this  subject  is 
confined  to  Senior  year.  In  the  study  of  the  History  of 
Greek  Philosophy  [see  Department  of  Greek],  the  principal 
emphasis  is  laid  upon  Plato  and  Aristotle  and  uj^on  the  post- 
Aristotelian  schools.  During  the  second  term  the  course 
will  embrace  an  historical  and  critical  study  of  Ancient  and 
Modern  Philosophy. 

THE  COURSE  IN  SCIENCE  AND  LETTERS 

substitutes  the  following  for  tlie  Latin  and  Greek. 

DKAWIXC4. — In  the  first  term  of  the  Freshman  year  the 
student  is  instructed  in  Elementary  Projections,  Shading 
and  Lettering. 

Zoology  axd  Biology y. — The  study  of  these  subjects 
covers  one  year,  beginning  with  the  second  term  of  Sopho- 
more year.  The  work  begins  with  a  description  of  the 
various  animal  functions,  and  is  extended  to  the  compara- 
tive anatomy  and  physiology  of  the  organs  in  typical  species. 
Systematic  Zoology  is  then  completed  and  followed  by  the 
theories  of  Biology. 
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Cheaustet. — In    addition    to    the    Coiu'se  in   General 

Cheniistiy  described    above,    three    exercises  a   week   in 

Qualitative  Analysis  are  taken  in  the  second  term  of  the 

Freshman  year. 

MiXEEALOGY. — Instruction  in  Mineralogy  is  given  to  the 
students  in  the  Course  in  Science  and  Letters  throughout 
the  Junior  vear.  In  the  first  term,  thev  attend  a  course  of 
lectures  on  Crystallograj)hy.  followed  by  a  series  of  practical 
exercises  in  the  determination  of  crystalline  forms  b^"  the 
aid  of  models  and  natural  crvstals. 

In  the  second  term  a  course  on  the  physical  properties  of 
minerals  and  on  descriptive  mineralogy,  with  the  use  of  E. 
S.  Dana's  Text  Book  of  Mineralogy,  is  followed  by  practical 
exercises  in  the  determination  of  minerals. 

Geoeogy'. — The  study  of  Lithologj^  is  pursued  in  the  first 
term  of  the  Senior  year,  with  laboratory  practice,  Williams' 
Lithology  being  used  as  the  text-book.  During  the  next 
term,  the  course  given  above  is  taken  with  the  Classical  and 
Latin-Scientific  students. 


THE    CLASSICAL    COURSE. 

FRESHMAN  CLASS. 
FIRST   TERM. 

Mathematics. — Geometry  (Chauvenet).     (4) 
Chemistry. — Lectures.  Fownes'  Elementary  Chemistry.  (4) 
Greek. — Homer  :  Odyssey.     Prosody.     (3) 
Latin. — Cicero  :    de  Senectute  and  de    Amicitia.     Livy 
begun.     Prose  Composition.     (2) 
History. — History  of  Greece.     (1 ) 
Physiology  and  Health. — Lectures.     (1) 
English. — Exercises  and  Declamations.     (1) 
Gymnasium.     (2j 
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SECOND   TERM. 

Mathematics. — Olney's  University  Algebra,  Pt.  III.  (8) 
Plane  and  Spherical  Trigonometry  and  Mensuration.  Use 
of  Logarithmic  Tables.     (2) 

Greek. — Xenophon:  Oeconomiciis.     (3) 

Latin. — Liv3^  completed.     Horace  :  Odes  and  Epodes. 
Composition  and  Prosody.     (4) 

History. — History  of  Greece.  (2)  History  of  Rome.  (1) 
Roman  Antiquities. 

English. — Exercises  and  Declamations.     (1) 

Gymnasium.     (2) 

SOPHOMORE   CLASS. 
FIRST  TERM. 

Mathematics. — Analytical  Geometr^^  Olney's  General 
Geometry.     (4) 

Physics. — Lectures.     (3) 

French. — Whitney's  Practical  French  Grammar.  Keetel's 
Analytical  Reader.  (2)  Or  German. — Brandt's  Grammar. 
Lodeman's  Manual  of  Exeroises.  Joynes'  Otto's  Reader.  (2) 

Greek. — Herodotus  and  Thucydides.     (2) 

Latin. — Horace:  Satires  and  Epistles.     Composition.     (2) 

History. — History  of  Rome.     (2)     Antiquities. 

English. — Exercises  and  Declamations.     (1) 

Gymnasium..     (2) 

SECOND   TERM. 

French. — Grammar  and  Reader  (continued).  (2)  Or  Ger- 
man,— Grammar,  Exercises  and  Reader  (continued).     (2) 

English. — Coppee's  Rhetoric,  with  Kellogg's  Praxis.  (1) 

History. — Weber's  Outlines  of  Universal  History.     (2) 

Greek. — Euripides:  Medea.     (3) 

Latin.  —  Tacitus:  Agricola,  Germania  and  Annals,  or 
Q,uintilian:  Book  X.     Composition.     (3)     Antiquities. 

Essays  and  Declalnations.     (1) 

Gymnasium.     (2) 


50  THE    LEHIGH    UNIVERSITY.  ' 

1 

In  addition  to  the  above  exercises,  four  hours  per  week  ! 

must  be  selected  from  the  following  elective  studies : 

Mathematics.  —  Differential     and      Integral     Calculus  :  ■ 

Olney.     (4) 

Greek. — Demosthenes  :  De  Corona.     (2)  ^ 

Latin. — Plautus.     (2)  \ 

i^renc A.— Grammar  and  Reader.     (2) 

(rerwian.— Grammar  and  Reader.     (2)  1 

(7/ie?7zzs!^ri/.  — Qualitative  Analysis — Laboratory.     (2)  I 

i 

JUNIOR    CLASS. 
FIRST   TERM. 

History/. — Wilhelm  Miiller's  Political  History  of  Recent 

Times,  and  Lectures.     (2) 

Philosophy. — Coppee's  Logic.     (2)  t 
English.— Co-p-pee^s  English  Literature.     (4)                                        ■  • 

French. — Granamar.     Reading.    (2)    Or  German. — Gram-  I 

mar.     Reading.     (2)                                                           _  ) 

(rreeA;.  — Sophocles:  Electra.     Antiquities.     (3)  'j 

Latin. — Letters  of  Cicero  and  Pliny.     (3)  , 

Literature  and  History.     (1)                                   ,  J 
Gym^nasium,.     (2) 

\ 

SECOND   TERM.  ^i 

i 

History. — History  of  England:  Hume.     (3)  i 

Philosophy. — Hill's  Psychology.  (2)  Political  Economy.  (1)  j 

English. — Earle's  Philology  of  the  English  Tongue.     (2)  i 

French. — Grammar.     O'Connor:   Choix   de  Contes  Con-  j 

temporains.   Case's  Translator.   Dictation.    (2)   Oy  German. 

— Grammar.     Reading.     Dictation.  (2)  j 

Greek. — Aristophanes :      Clouds.       iEschylus :      Prome-  ; 

theus.     (3) 

Latin.  —  Persius    and    Terence.    CruttwelPs    History   of 

Roman  Literature.     (3) 
Essays  and  Original  Orations.    (1) 
Gym.nasium.     (2) 
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SENIOR   CLASS. 
FIRST  TEEM. 

International  Law. — Lectures:  Woolsey.     (2) 
History. — Decline  and  Fall  of  the  Roman  Empire:  Gib- 
bon.    (3) 
Philosophy. — Haven's  Moral  Philosophy.     (2) 
Astronomy.— Ijoorms,''  Treatise,  with  Lectures.     (3) 
French. — Grammar.      Saintsbury:    Specimens  of  French 
Literature.     Readings  in   Corneille,  Racine,  Moli^re,  etc., 
and    contemporary   authors.     Compositions.   Lectures    on 
French  Literature.     (2)  Or  German. — Grammar.  Readings 
in  Lessing,    Herder,   Goethe,  Schiller,   etc.,   and  contem- 
porary authors.  Compositions.  Lectures  on  German  Liter- 
ature.    (2) 

Conversation  Class  in  both  languages  optional  throughout 
the  year. 

Gn^eek. — Plato:  Phsedrus.     Greek  Philosophy.     (2) 
Latin, — Lucretius,  with  Lectures.  Roman  Literature.  (2) 
Essays  and  Original  Orations.     (1) 
Oymnasium.  (2) 

SECOND  TERM. 

Constitutional  Law. — Lectures.     (1) 

History. — History  of  France.     (2) 

Philosophy. — History  of  Philosophy.  (1)  Philosophy  of 
History.     Lectures.     (2) 

Christian  Evidences.     (1) 

French. — Readings.  Compositions.  Lectures  in  French 
on  modern  French  authors.  (2)  Or  German. — Readings. 
Compositions.  Lectures  in  German  on  modern  German 
authors.     (2) 

Geology. — Lectures.     Geikie.     (2) 

G^ee A;.— Pindar:   Selected  Odes.     Greek  Literature  .     (2) 

Latin. — Cicero  :  de  Officiis,  with  Lectures.     (2) 

Lectures  on  American  and  English  Literature.     (2) 

Preparation  of  Thesis. 

Gymnasium.. 
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THE   LATIN-SCIENTIFIC   COURSE. 

The  Latin-Scientific  Course,  leading  to  the  degree  of 
Bachelor  of  Science  (B.S.),  is  based  on  Latin  without  Greek. 

FRESHMAN  CLASS. 
FIEST  TEEM. 

Mathematics. — (jreometry  (Chauvenet  completed).     (4) 
Chemwtry. — Lectures.  Fownes' Elementary  Chemistry.  (4) 
German. — Joynes-Meissner's    Grammar.      Joj^nes-Otto's 

Reader.     (3) 
Latin. — Cicero :  De  Senectute  and  De  Amicitia.     Livy 

begun.     Prose  Comjjosition.     (2) 
History. — History  of  Greece.     (1) 
Physiology  and  Health. — Lectures.     (1) 
English. — Exercises  and  Declamations.     (1) 
GyTunasium.     (2) 

SECOXD  TERM. 

Mathematics. — Olney's  University  Algebra,  Part  III.  (3) 
Plane  and  Spherical  Trigonometry  and  Mensuration.  Use 
of  the  Logarithmic  Tables.     (2) 

Oerinan. — Grammar.    Eeader  (continued).     (3) 

History. — History  of  Greece.  (2)  History  of  Rome.  (1) 
Roman  Antiquities. 

Latin. — Liv^'  (completed).  Horace :  Odes  and  Epodes. 
Composition  and  Prosody.     (4) 

English. — Exercises  and  Declamations.     (1) 

Gymnasium.     (2.) 

SOPHOMORE  CLASS. 
FIE  ST  TEEM. 

Mathematics. — Analj'tical  Geometry  :  Olney^s  General 
Geometry.     (4.) 

Physics. — Lectures.     (3) 

French. — Whitney's  Practical  French  Grammar.  Keetel's 
Analytical  Reader.     (2) 
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German. — Grammar.     Reading.     (2) 

History. — History  of  Rom^e.     (2)     Antiquities. 

Latin. — Horace  :  Satires  and  Epistles.    Composition.    (2) 

English. — Exercises  and  Declamations.     (1) 

Gymnasium.     (2) 

SECOND  TERM. 

Mathem^atics.  —  Differential      and      Integral      Calculus : 

Olney.     (4) 
English. — Coppee's  Rhetoric,  with  Kellogg's  Praxis.  (1) 
French. — Grammar.     Reader  (continued).     (2) 
German. — Grammar.     Reading.     Dictation.     (2) 
History. — Weber's  Outlines  of  Universal  History.     (2) 
Latin. — Tacitus :     Agricola,   Germania  and    Annals,    or 

Quintilian :     Book  X.     Composition.     (3)     Antiquities. 
Essays  and  Declamations.     (1) 
Gymnasium.     (2) 

JUNIOR    CLASS. 
FIRST  TEEM. 

History. — Wilhelm  Miiller's  Political  History  of  Recent 
Times,  and  Lectures.     (2) 

Philosophy. — Coppee's  Logic.     (2) 

English. — Coppee's  English  Literature.     (4) 

French. — Grammar.     Reading.     (2j 

German. — Readings  in  Lessing,  Herder,  Goethe,  Schiller 
and  contemporary  authors.     Dictation.     Compositions.     (2) 

Conversation  Class  in  German  optional  throughout  the 
year. 

ia2!i?7.— Letters  of  Cicero  and  Pliny.     (3) 

Literature  and  History .     (1) 

Gymnasium.     (2) 

SECOND   TEEM. 

History. — History  of  England  :  Hume.     (3) 
Philosophy.  —  Hill's    Psj^chology.     (2)      Political    Econ- 
omy.   (1) 
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English.  — Earle's  Philology  of  the  English  Tongue.     (2) 

French. — Grammar.  O'Connor:  Ohoix  de  Contes  Con- 
temporains.     Gasc's  Translator.     Dictation.     (2) 

German. — Readings  (continued).  Dictation.  Composi- 
tions.    (2) 

Latin.— Vev^iMS,,  Terence.  Cruttwell's  History  of  Roman 
Literature.     1 3  > 

Essays  and  Original  Orations.     (1) 

Gymnasium.     (2) 

• 

SENIOR   CLASS. 
FIE  ST   TEEM. 

International  Law. — Lectures  :  Woolsey.     (2) 

SMory.  —  Decline  and  Fall  of  'the  Roman  Empire : 
Gibbon.     (3) 

Philosophy. — Haven's  Moral  Philosophy.     (2) 

Astronomy. — Loomis'  Treatise,  with  Lectures.     (3) 

ii^re^c/?.— Saintsbury :  Specimens  of  French  Literature. 
R-eadings  in  Corneille,  Racine,  Moli^re,  etc.,  and  contem- 
porary authors.     Lectures  on  French  Literature.     (2) 

German. — Readings  (continued).  Compositions.  Lecturee 
on  German  Literature.     (1) 

Conversation  Class  in  both  languages  optional  throughout 
the  year. 

Latin. — Lucretius,  with  Lectures.  Roman  Literature.  (2) 

Essays  and  Original  Orations.     (1) 

Gym77asiutn. 

SECOXD   TERM. 

Coyistitutional  Law.  —Lectures.    (1) 
Hbitonj. — History  of  France.     (2) 

Philosophy.  — History'  of  Philosophy.    (1)     Philosophj^  of 
History'.     Lectures.     (2) 
Chri.stian  Evidences.     (1) 
Geology. — Lectures.     Geikie.      2) 
Latin. — Cicero  :  de  Officiis,  with  Lectures.     (2) 
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French. — Readings  (continued).  Compositions.  Lectures 
in  French  on  modern  French  authors.     (2) 

German. — Readings  (continued).  Compositions.  Lectures 
in  German  on  modern  German  authors.     (1) 

Lectures  on  American  and  English  Literature.     (2) 

Preparation  of  Thesvi. 

Oym,nasiuin. 


COURSE  IN   SCIENCE  AND   LETTERS. 

The  Course  in  Science  and  Letters,  leading  to  the  Degree 
of  Bachelor  of  Science  (B.S.),  is  designed  for  those  who 
wish  to  pursue  both  Scientific  and  Literary  studies  without 
Latin  and  Greek.  These  being  omitted,  extended  instruc- 
tion is  given  in  French  and  German,  History,  General 
Literature,  Mathematics  and  General  Science. 

FRESHMAN  CLASS. 
FIRST  TERM. 

Mathematics. — Geometry,  (Chauvenet  completed.)     (4) 
Chem^istry. — Lectures.  Fownes'Elementarj'^  Chemistry.  (4) 
German.  —  Joynes-Meissner's    Grammar.     Joynes-Otto's 
Reader.     (3) 

Drawing. — Elementary  Projections,  Shading  and  Letter- 
ing.    (2) 
History. — History  of  Greece.     (1) 
Physiology  and  Health. — Lectures.     (1) 
English. — Exercises  and  Declamations.     (2) 
Gymnasium.     (2) 

SECOND  TERM. 

Mathem^atics. — Olney's  University  Algebra,  Part  III.  (3) 
Plane  and  Spherical  Trigonometry  and  Mensuration.  Use 
of  the  Logarithmic  Tables.     (2 ) 

Chemistry. — Qualitative  Analysis.     (3) 

History. — History  of  Greece.     (2)     History  of  Rome.     (1) 
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German. — Grammar.     Reader  (continued).     (3)  \ 

English. — Exercises  and  Declamations.     (2) 
Oymnasium.     (2) 


\ 


SOPHOMORE  CLASS. 
FIRST  TERM. 

Mathematics. — Analytical    Geometry  :    Olney's    General 
Geometry,     (4) 

Physics. — Mechanics,  Heat  and  Electricity.  Lectures.  (5)                  j 

French. — Whitney's  Practical  French  Grammar.  Keetel's  ''- 

Analytical  Reader.  (2)  _; 
German. — Grammar.     Readings.     (2) 

History. — History  of  Rome.     (2)  I 

English. — Exercises  and  Declamation.     (1)  ' 

Gymnasium.     (2)  ■■/■ 

SECOND  TERM. 

Mathematics.  —  DitTerential      and     Integral     Calculus :  -i^ 
Olney.     (4) 
Physics. — Sound,  Light  and  Meteorology.     Lectures.     (3) 

English. — Coppee's  Rhetoric,  with  Kellogg's  Praxis.     (1)  | 

i^re?ic/i. ^Grammar.     Readings  (continued).   (2)  "j 

German. — Grammar.     Readings.     Dictation.     (2)  '| 

History. — Weber's  Outlines  of  Universal  History.     (2)  j 

Essays  and  Declamations.     (1)  ^ 

Gymnasium.     (2)  j 


JUNIOR    CLASS. 
FIRST  TERM. 

History. — Wilhelm  Miiller's  Political  History  of  Recent 
Times,  and  Lectures.  (2) 

Philosophy. — Coppee's  Logic.     (2) 
English. — Coppee's  English  Literature.     (4) 
French. — Grammar.     Readings.  (2) 
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German.  — Readings  in  Lessing,  Herder,  Goethe,  Schiller 
and  contemporary  authors.  Dictation.   Compositions.    (2) 

Conversation  Class  in  German  optional  throughout  the 
year. 

Zoology. — Lectures  and  Laboratory  work.     Tenney.     (2) 

Crystallography .  —  Lectures,  with  practical  exercises  in 
the  determination  of  Crj'stals.     (2) 

Literature  and  History.     (1) 

Gymnasium .     ( 2) 

SECOND  TERM. 

History. — History  of  England:  Hume.     (3) 
P/izYosopA^.— ^Hill's  Psychology.  (2)  Political  Economy.(l) 
English. — Earle's  Philology  of  the  English  Tongue.     (2) 
French. — Grammar.      O'Connor:    Choix  de  Contes  Con- 
temporains.     Gasc's  Translator.     Dictation.     (2) 

German. — Readings  (continued).     Compositions,  (2) 
Mineralogy . — Descriptive  Mineralogy,  with  practical  ex- 
ercises in  the  determination  of  Minerals.     (3) 
Essays  and  Original  Orations.     (1) 
Gymnasium.     (2) 

SENIOR   CLASS. 
FIRST  TERM. 

International  Law. — Lectures:  Woolsey.     (2) 
History. — Decline  and  Fall  of  the  Roman  Empire.     (3j 
Philosophy. — Haven's  Moral  Philosophy.     (2) 
Astronomy. — Loomis'  Treatise,  with  Lectures.     (8) 
French. — Saintsbury:    Specimens  of   French  Literature, 
Readings  in  Corneille,  Racine,  Moli^re,  etc.,  and  contem- 
porary authors.  Compositions.     Lectures  "on  French  Liter- 
ature. (2) 

Germ,an. — Readings  (continued j.  Compositions.  Lectures 
on  German  Literature,  (1) 

In  both  languages,  Conversation  Class  optional  through- 
out the  year. 
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Geology. — Williams'  Litbologv  and  Laboratorv  Practice. 

Essays  and  Original  Orations.     (1) 
Gymnasium. 


SECOND   TERM. 

Constitutional  Law. — Lectures.     (1) 

Slstory. — Histoiy  of  France.     (2) 

Philosophy. — History  of  Philosophy.  (1)  Philosophy  of 
History.     Lectures.     '2) 

Christian  Evidences.     (1) 

French. — Readings  'continued!.  Compositions.  Lectures 
in  French   on  modern  French  authors.     (2) 

German. — Readings  continued).  Compositions.  Lectures 
in  German  on  modern  German  authors.     (1) 

Geology. — Historic,  Dynamic  and  Economic  Geology. 
Oeikie.  (2) 

Lectures  on  American  and  English  Literature.     (2) 

Preparation  of  Thesis. 

Gymnasium. 


THE  SCHOOL  OF  TECHNOLOGY. 

This  School  includes  six  distinct  courses: 

I.  The  Course  in  Civil  Engineering. 

II.  The  Coui'se  in  Mechanical  Engineering. 
III.  The  Course  in  Mining  and  Metallurgy. 
I\'.  The  Course  in  Electrical  Engineering. 

V.  The  Course  in  Chemistry. 
VI.  The  Course  in  Aix-hitecture. 

These  have  the  same  curriculum  of  studies  for  the  first 
term  of  the  Freshman  vear.  At  the  end  of  that  time  the 
student  selects  his  course  and  follows  its  program. 
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FRESHMAN  CLASS, 
FIRST  TERM. 

Mathematics. — Chauvenet's  Geometry  (completed).     (4) 
Chemistry. — Lectures.  Fownes'  EIem.entary  Chemistry.  (4) 
French.  —  Chardenal,  First  Course.     Keetel's   Analytical 

Reader.     (3)     Or    German. — Joynes-Meissner's    Gram.mar, 

Joynes-Otto's  Reader.  (3  ) 
Drawing. — Free  Hand  Sketching  and  Lettering.     (2) 
English. — Exercises  and  Declamations.     (2) 
Physiology  and  Health. — Lectures.     (1) 
Oymna^ium.     (2i 

THE  COURSE  IN   CIVIL  ENGINEERING. 

The  special  technical  studies  in  this  course  may  be  grouped 
under  the  heads  of  Surveying,  Applied  Mechanics,  Road  and 
Railroad  Construction,  Bridge  Design,  and  Hydraulic  and 
Sanitary  Engineering. 

The  work  in  Surveying;  extends  over  seven  terms  and  em- 
braces land  surveying,  levelfng,  topography,  triangulation, 
raih'oad  reconnaissance  and  location,  hydrography,  and  the 
elements  of  geodesy.  A  large  equipment  of  transits,  levels 
and  other  surveying  tools,  affords  students  the  opportunity 
of  becoming  familiar  with  the  instruments  of  different 
manufacturers.  Much  time  is  devoted  to  practice  in  the 
field  and  drafting  room,  each  student  being  required  to  be- 
come proficient  in  the  use  of  instruments,  in  taking  field 
notes,  and  in  map  drawing.  Particular  attention  is  paid  to 
the  execution  of  topographical  surveys  and  maps  by  the 
best  modern  methods.  During  the  senior  year  there  is  done 
secondary  triangulation  work  of  a  high  order  of  precision. 

The  work  in  Applied  Mechanics  comprises  the  strength 
and  elasticity  of  materials,  the  theory  of  the  equilibrium  of 
arches,  roofs  and  bridges,  that  part  of  the  mechanics  of 
machinery  which  relates  to  locomotives  and  hoisting 
machines,  and  the  theory  of  hydraulics  and  hydraulic 
motors.  Here  the  theoretical  principles  are  illustrated  by 
examples  and  problems  taken  as  far  as  possible  from  actual 
engineering  practice  and  a  special  report  is  required  from 
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each  student  on  the  testing  machines  of  the  Bethlehem  Iron 
Company. 

The  course  in  Construction  familiarizes  the  student  with 
the  qualities  of  materials  used  in  engineering  structures, 
with  methods  of  preservation  and  testing,  with  masonry  and 
foundations,  and  w^ith  the  building  and  maintenance  of 
roads  and  railroads.  Plans,  drawings,  and  estimates  of  cost 
are  prejDared  for  the  construction  of  a  line  of  railroad,  all 
details,  such  as  drains,  culverts,  road  crossings,  etc.,  being 
worked  out  by  each  student. 

The  course  in  Bridge  Design  is  preceded  by  the  theory 
-of  computation  of  stresses  b^^  both  analytical  and  graphic 
methods.  Starting  with  the  specifications  for  a  first-class 
iron  highway  or  railroad  bridge,  each  student  then  makes 
the  full  computations,  designs,  working  drawings,  and 
bills  of  material  for  a  plate  girder  and  for  a  pin  connected 
truss  bridge.  The  weight  of  the  designed  bridge  is  finally 
determined  and  compared  with  the  dead  load  assumed 
for  the  calculations.  The  drawings  are  made  and  di- 
mensioned in  the  same  manner  as  in  the  drafting  office  of 
a  bridge  company.  In  connection  with  this  course,  visits 
of  inspection  to  bridges  in  the  vicinity  are  regularly  made. 

The  work  in  Hydraulic  and  Sanitary  Engineering  em- 
braces the  study  of  systems  of  water  supply,  the  collection, 
purification  and  distribution  of  water,  the  combined  and 
the  separate  systems  of  sewerage,  the  methods  for  the  dis- 
posal of  sewage,  and  the  best  practice  for  the  drainage  and 
ventilation  of  houses.  The  hydraulic  laboratory  in  the  Uni- 
versity Park  aflibrds  opportunity  for  experiments  on  the 
actual  measurement  of  water  by  means  of  weirs  and  orifices, 
and  the  testing  of  hydraulic  motors. 

Besides  these  sj)ecial  studies  there  is  a  course  in  Astronomy 
which  includes  practical  work  in  the  observatory.  The 
study  of  English,  and  of  French  or  German,  is  continued, 
and  instruction  is  given  during  four  terms  in  Crystallo- 
graphy, Mineralogy,  Lithology  and  Geology. 

The  student  who  completes  all  the  studies  of  this  course 
will  receive  the  degree  of  Civil  Engineer  (C.E.) 


'    CIVIL    ENGINEERING.  61 

FRESHMAN  CLASS. 
FIRST  TERM. 

See  page  59. 

SECOND  TERM. 

Mathematics. — Olney's  University  Algebra,  Part  III.  (3) 
Plane  and  Spherical  Trigonometry  and  Mensuration.  Use 
of  Logarithmic  Tables.     (2) 

Surveying, — Theory  of  Chain  and  Compass  Surveying. 
Computation  of  Areas.     Elements  of  Leveling.     ( 1) 

French. — Chardenal,  Second  Course.  (Reader  continued). 
(3)  Or  German. — Grammar  and  Reader     (continued).  (3) 

Drawing.  —  Projection  Drawing  and  Descriptive  Geom- 
etry.    Warren's  Elementary  Projection  Drawing.  (4) 

English. — Exercises  and  Declamations.     (2) 

Gym,nasium,.     (2) 

SOPHOMORE  CLASS. 
FIRST   TERM. 

Mathem,atics.  —  Analytical  Geometry  :    Olney's  General 

Geometry.     (4) 
Physics. — Mechanics,  Heat,  and  Electricity.   Lectures.  (5) 
French. — Grammar.  Reading.  (2)  Or  German. — Grammar. 

Reading.  (2j 
Drawing. — Isometric  Drawing.  Architectural  Drawing.  (2) 
Surveying. — Use  of  the  Compass,  Level  and  Transit.     Sur- 

'Veys  and  Maps  of  Farms.    Colored  Topography.     (2) 
.  English. — Exercises  and  Declamations.     (1) 
Gymnasium.     (2) 

SECOND   TERM. 

Mathematics.  —  Differential  and  Integral  Calculus:    01- 

ney  and  Courtenay.     (4) 
Physics. — Sound,  Light  and  Meteorology.     Lectures.     (3) 
French. — Grammar.  O'Connor  :  Choix  de  Contes  Contem- 

porains.    Dictation.    (2)   Or  German. — Grammar.   Reading. 

Dictation.  (2)  . 
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J/ec7?«7>/'c-.5-.— Theory  of  motion,  statics,  energj',  center  of 
gravity,  moment  of  inertia  and  general  equations  of 
motion.      4 

Surrfying. — Profiles  and  Contour  Maps.  Hydrographic 
and  City  Surveying.  Use  of  the  Plane  Table.  Topographi- 
cal Drawing.      3) 

Essays  and  Declamations. 

G-j/'i'i'i  n  <:(■<  i  u  Tn .     (2) 

JUNIOR    CLASS. 
FERST   TER:^I. 

Mathematics. — Courtenay's  Calculus,  and  Wood's  Ana- 
lytical Mechanics.      '2 

French. — Eeadings.  Dictation.  Compositions.  ^2)  Or  Ger- 
man.— Readings,  Dictation.  Compositions.  '2) 

Conversation  Class  in  both  languages  optional  throughout 
the  year. 

Surveying. — Triangulation.  Levehng.  Topographical  Sur- 
veying vith  Transit  and  .Stadia.     Topographical  Map.     (4) 

Streiigth  of  Materials. — Elasticity  and  Strength  of  Wood, 
Stone,  and  Metals.  Theorv  of  Columns.  Shafts  and  Beams. 
Reports  on  the  Testing  of  Materials.     (4) 

Consirv.ctio-n.  —  Materials  of  Construction.  Masonrv. 
Foundations.     Construction  of  Roads  and  Pavements.     (2) 

Crysta.llography. — Lectures,  with  practical  exercises  in  the 
determination  of  Crystals.     (2i 

Literature,  and  m.story.       1) 

Gymnasium.     (2) 

SECO^'D   TEEM. 

French. — Readings.  Compositions.  Lectures  on  French 
Literature.  i2  Or  German — Readings.  Compositions, 
Lectures  on  CTerman  Literature.     (2i 

Surveying. — Theory  of  Railroad  Curves.  Railroad  Recon- 
naissance and  Location.  Survey  of  a  Line,  with  Profile, 
Map  and  Estiniate  of  cost.     (4j 
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Hoof.H  and  Bridges. — Theory  and  Calculation  of  Strains  in 
Roof  and  Bridge  Trusses.     Graphical  Statics.     (3) 

Consfriiction. — Stone  cutting,  with  practical  Drawings.  (2) 
Construction  and  Maintenance  of  Railroads.  Theory  of 
Retaining  Walls  and  Stone  Arches.     (2) 

J/merr//o,f/y.— Descriptive  Mineralogy,  with  practical  exer- 
cises in  the  Determination  of  Minerals.     (3i 

JEssays  and  Original  Orations. 

Gymnasiutn.     (2) 

SENIOR    CLASS. 
FIKST   TERM. 

Astronomy.— Ijooun^''  Treatise,  with  Lectures.     (3) 

^/•iJ^es— Suspension,  Continuous  and  Cantilever  Bridges. 
Design  of  Plate  Girders  and  Riveted  Bridges,  with  Working- 
Drawings.     (6) 

Surveying.— TJ^Q  of  Solar  Transit  and  Sextant.  Precise 
Triangulation.  Elements  of  Geodesy.  The  Figure  of  the- 
Earth.    (3) 

Mechanics  of  Machinery. — Pile  Drivers,  Cranes,  and 
Elevators.    The  mechanics  of  the  Locomotive.     (2) 

Geology. — Williams'  Lithology,  with  practical  exercises  ins 
determining  rocks.     (2) 

Oymnasium. 

SECOND   TERM. 

^s^ronom^.  — Doolittle's  Practical  Astronomy,  with  Ob- 
servatory Work.     (2) 

Bridges.  -Design  of  Pin  Connected  Bridges,  with  Work- 
ing Drawings.     (3) 

Hydraulics. — Hydrostatics.  Efflux  of  water  from  orifices^ 
and  flow  in  pipes  and  rivers.     Hydraulic  motors.     (2) 

Hydraulic  and  Sanitary  Engineering. — Collection,  Purifi- 
cation and  Distribution  of  Water.  Systems  of  Water  Supply. 
The  Combined  and  the  Separate  System  of  Sewerage.  Dis- 
posal of  Sewage.  House  Drainage.  Hydraulic  Experi- 
ments.    (4) 
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Geology. — Historic  and  dynamic.    Geikie.     (2) 
Lectures  on  English  Literature.     (2) 
Christian  Evidences. — Lectures.     (1) 
Preparation  of  Thesis, 
Oymnasium. 


THE  COURSE  IN    MECHANICAL  ENGINEERING. 

The  object  of  this  course  is  the  study  of  the  Science  of 
Machines;  the  principal  subjects  taught  are:  the  nature, 
equivalence  and  analysis  of  mechanisms,  the  mechanics  or 
theory  of  the  principal  classes  or  types  of  machinery,  Me- 
•chanical  Technology  and  the  principles  and  practice  of 
Machine  Design. 

That  the  students  may  obtain  the  practical  engineering 
-data  which  they  vrill  most  need  when  beginning  their  work 
as  mechanical  engineers,  they  are  required  to  pursue  a 
course  of  Shop  Instruction  which  does  not  necessarily  in- 
volve manual  labor  and  manipulation  of  tools,  but  is  princi- 
pally devoted  to  familiarizing  them  with  those  points  in 
pattern-making,  moulding,  forging,  fitting  and  finishing, 
which  they  need  to  know  as  designers  of  machinery  Par- 
ticulal"  attention  is  therefore  directed  to  the  forms  and  sizes 
of  machine  parts  that  can  be  readily  constructed  in  the  vari- 
ous workshops,  to  the  time  that  it  takes  to  perform,  and  the 
order  of,  the  various  operations,  to  the  dimensions  most 
needed  by  workmen  and  to  the  various  devices  for  increas- 
ing the  accuracy  of  the  work,  durability  of  the  parts  and 
convenience  of  manipulation.  This  involves  acquaintance 
with  the  processes  and  machinery  of  the  workshops,  but  it 
is  the  foreman's  and  superintendent's  knowledge  which  is 
required  rather  than  the  manual  dexterity  and  skill  of  the 
workman  and  tool  hand.  The  acquirements  peculiar  to  the 
latter  are  by  no  means  despised,  and  students  are  encour- 
aged to  familiarize  themselves  therewith  during  leisure 
hours,  but  manual  work  in  the  shops  forms  no  regular  part 
of  the  course.    On  the  contrary,  the  student  enters  the  shop 
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with  hands  and  mind  free  to  examine  all  the  processes, 
operations  and  machinery,  and  is  ready  at  the  call  of  the 
teacher  to  witness  any  operation  of  special  interest.  Pro- 
vided with  note-book,  pencil,  calipers  and  measuring  rule, 
the  student  sketches  the  important  parts  of  the  various 
machine-tools,  notes  down  the  successive  steps  of  each  of 
the  important  shop-processes  as  illustrated  by  the  pieces 
operated  upon,  and  follows  pieces  of  work  through  the 
«hops  from  the  pig  or  merchant  form  to  the  finished 
machine. 

That  the  students  may  learn  to  observe  carefully  and  be 
trained  to  think  and  observe  for  themselves  in  these  matters, 
there  is  required  of  them  a  full  description  of  the  various 
processes,  operations  and  tools  involved  in  the  production 
of  each  one  of  a  series  of  properly  graded  examples  of  pat- 
terns, castings,  forgings  and  finished  pieces  which  are 
not  being  constructed  in  the  shops  at  the  time  and  the 
blue  prints  for  which  have  been  given  to  them  on  entering 
the  shops.  The  student's  work  is  directed  not  only  by  these 
drawings  and  by  the  printed  program  given  him  at  the 
start,  but  also  personally  by  a  teacher,  who  accompanies 
him  into  the  shojDS,  gives  necessary  exi^lanations,  and  tests 
the  extent  and  accuracy  of  his  knowledge  by  examining  the 
•sketches  and  notes  and  by  frequent  questioning.  Finally 
the  results  of  the  observations  and  the  sketches  are 
•embodied  in  a  memoir. 

During  the  course  there  are  frequent  visits  of  inspection 
to  the  Bethlehem  Iron  Co.,  the  L.  V.  R.  E.  Shops  at  Easton, 
and  other  engineering  works  both  in  and  out  of  town,  with 
special  reference  to  such  subjects  as  Machine  Elements,  Prime 
Movers,  Machinery  for  lifting,  handling  and  transporting, 
and  Machinery  for  changing  the  form  and  size  of  materials. 
It  is  intended  that  each  of  these  excursions  shall  have  some 
definite  purpose  in  view  which  must  be  fully  reported  by 
the  students.  These  visits  are  also  made  the  occasion  for 
■constant  practice  in  the  Free  Hand  Sketching  of  Machinery. 

The  instruction  in  Machine  Design  begins  with  second 
term  of  the  Freshman  year  and  is  continued  throughout 
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the  course.  At  first  tracings  of  good  examples  of  macliine 
drawings  are  made  ;  then  tliere  is  considerable  drill  in  the 
interpretation  of  such  drawings  and  general  views  of 
lathes,  planers,  drills  and  shapers  are  made  from  the  draw- 
ings of  the  details.  This  is  followed  by  difficult  projections 
and  intersections  and  exercises  in  the  empirical  propor- 
tioning of  machine  parts.  Both  empirical  and  rational 
formulas  are  used  to  determine  the  dimensions  of  fasten- 
ings, bearings,  rotating  and  sliding  pieces,  belt  and  toothed 
gearing,  levers  and  connecting  rods,  the  data  being  given  a& 
they  would  arise  in  practice  and  the  drawings  made  full 
size.  During  the  Junior  year  the  class  takes  up  the  design 
of  a  high  speed  steam  engine,  every  dimension  being  deter- 
mined by  the  students  and  complete  drawings  made.  Dur- 
ing the  Senior  year  the  students  undertake  the  calculations, 
estimates  and  working  drawings  involved  in  the  design  of 
a  simple  but  complete  machine,  each  student  being  engaged 
upon  a  different  machine.  From  the  finished  drawings  of 
each  machine,  tracings  are  made  and  then  blue  prints 
taken  for  distribution  among  the  other  members  of  the 
class.  In  the  case  of  the  machines  and  of  the  engine,  the 
general  plan  or  arrangement  will  be  given  to  the  students 
in  the  form  of  rough  sketches,  photographs  or  wood-cuts. 
In  the  last  term  the  students  'are  expected  to  make 
original  designs  for  simple  machinery,  whose  object  has 
been  fully  explained.  Throughout  the  course  the  work  in 
the  draughting  room  is  carried  on  as  nearly  as  possible  like 
that  of  an  engineering  establishment,  and  special  attention 
is  paid  to  methods  of  expediting  the  work  of  calculation  by 
means  of  simple  formulas,  tables  and  diagrams. 

The  graduate  in   this   course  will  receive  the  degree  of 
Mechanical  Engineer  (M.E.). 


FRESHMAN  CLASS. 
FIRST  TERM. 

See  page  59. 
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SECOND  TERM. 

Mathematics. — Olney's  University  Algebra,  Part  III.  (3) 
Plane  and  Spherical  Trigonometry  and  Mensuration.  Use 
•of  Logarithmic  Tables.     (2) 

i^renc^.  — Chardenal,  Second  Course.  Reader  (continued). 
(3j     Or  German. — Grammar  and  Reader  (continued).     (3) 

Drawing  and  Machine  i^esif^rn.— Tracings.  Interpretation 
of  machine  drawings  by  isometric  sketches.  General  views 
from  given  details.  Sections  of  stub  en  ds  and  valve  passages. 
[Intersection  of  boiler  flues.  Empirical  proportioning  of 
machine  parts.     (5) 

English. — Exercises  and  Declamations.     (2) 

'Oymnasium.     (2) 

SOPHOMORE  CLASS. 
FIRST  TERM. 

Mathematics. — Analytical  Geometry  :  Olney's  General 
'Geometry.     (4) 

Physics. — Mechanics,  Heat  and  Electricity.  Lectures.  (5) 

Machine  Design. — Proportioning  of  such  machine  parts  as 
•come  under  the  head  of  fastenings,  bearings,  rotating  and 
sliding  pieces,  belt  and  toothed  gearing,  levers  and  con- 
necting rods.     (2) 

Visits  of  Inspection. — Examination  and  sketching  of  prin- 
cipal machine  parts  in  the  shops  of  the  vicinity.     (2) 

French. — Grammar.  Reading.  (2)  Or  German. — Gram- 
mar.    Reading.     (2) 

English. — Exercises  and  Declamations.     (1) 

•  Gymnasium .     ( 2 ) 

SECOND  TERM. 

Mathematics.  —  Differential      and      Integral     Calculus: 

'Olney  and  Courtenay.     (4) 

Physics. — Sound,  Light  and  Meteorology.     Lectures.     (3) 
i^re/icA.— Grammar.     O'Connor  :    Choix  de  Contes  Con- 

itemporains.      Dictation.      (2)      Or    German.  —  Grammar. 

Reading.     Dictation.     (2) 
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Mechanics. — Theory  of  motion,  statics,  energy,  center  of 
gravity,  moment  of  inertia  and  general  equations  of 
motion.     (4^ 

Steam  Engine. — Holmes's  Steam  Engine.     (3) 

Essays  and  Declaraatioiis.    (1) 

Gymnasium.     (2) 


JUNIOR    CLASS. 
FIRST  TEEM. 

Mathematics. — Courtenav's  Calculus  and  Wood's  Ana- 
lyrical  Mechanics.     [2) 

French. — Readings.  Dictation.  Compositions.  (2)  Or 
German. — Readings.     Dictation.     Compositions.     (2; 

Conversation  Class  in  both  languages  optional  throughout 
the  A-ear. 

Mechanical  Technology. — Shop  instruction.  Examina- 
tion of  the  processes  and  appliances  involved  in  pattern 
making,  moulding,  forging,  fitting  and  finishing,  with 
sketches  and  reports.     (7) 

Boilers. — Wilson.  Strength,  construction  and  wear  and 
tear  of  boilers.     (1) 

Strength  of  Materials. — Elasticity  and  strength  of  wood,, 
stone  and  metals.  Theorv  of  beams,  shafts  and  columns.- 
Reports  on  exiDcrimental  tests.     (4) 

Literature  and  History.     (1) 

Gymnasium.     (2) 

SECO]S^D  TEEM. 

French. — Readings.  Compositions.  Lectures  on  French- 
Literature.  (2)  Or  German.  —  Readings.  Comjpositions-. 
Lectures  on  German  Literature.     (2) 

Kinematics  of  Machinery.  Reuleaux.  Natui'e  and 
Equivalence  of  Mechanisms.     (3) 

Machine  Z>e.s2^/?.  — Calculations  and  Working  Drawings- 
for  a  High  Speed  Steam  Engine.     (5) 
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Metallurgy. — Metallurgical  Processes.  Furnaces.  Ee- 
fractory  Building  Materials.  Combustion.  Natural  and 
Artificial  Fuels.     Metallurgy  of  Iron.     (4) 

Machinery  of   Transmission. — Weisbach-Herrmann.     (2> 

Essays  and  Original  Oratiofis. 

Gymnasium .     (2) 

SENIOR   CLASS. 
FIRST  TERM. 

Thermnodynamics. — General  principles  ;  application  to 
Steam  Engines  and  Air  Compressors.     i3) 

Oraphical  Statics. — Graphical  Analysis  of  Roof  Trusses 
and  Girders.     (2) 

Machine  Design. — Calculations  and  working  drawings  for 
hoisting,  pumping  and  metal-working  machinery.     (4) 

Kinematics. — Diagrams  of  the  changes  of  position,  speed 
and  acceleration  in  mechanisms.  Link  and  valve  motions. 
Quick  return  motions.     Parallel  motions.      Laying  out  of 

Cams.     (3) 

Mechanics  of  Machinery. — Weisbach-Herrmann.  Hoist- 
ing machinery,  accumulators,  cranes  and  locomotives.     (4) 

Gymnasium. 

SECOND  TERM. 

Mechanics  of  itfacAmer^.— Weisbach-Herrmann.  Pumps, 
pumping  engines,  blowing  engines,  compressors  and 
fans.     (4) 

iH/acAzne  Z>es^^7^.  — Original  Designs.     (5) 

fl^drati^ics.  — Hydrostatics.  Flow  of  water  in  pipes  and 
channels  ;  hydraulic  motors.     (2) " 

Measurement  of  Poit'er.  — Indicating  of  Steam  Engines; 
determination  of  evaporative  efficiency  of  boilers  ;  dyna- 
mometer experiments.     (1) 

Lectures  on  American  and  English  Literature.     (2) 

Christian  Evidences.— luectures.      (1) 

Preparation  of  Thesis. 

Gymnasium. 


^ 
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THE  COURSES  IN  MINING  AND  METALLURGY. 

These  coui'ses  aim  to  fit  the  student  for  practical  work  in 
either  of  the  branches  of  niining,  metallurgy,  metallurgi- 
cal chemistry,  or  geology.  On  account  of  the  great  number 
and  scope  of  the  studies  necessary  to  the  attainment  of  the 
degree  of  Engineer  of  Mines  (E.M.),  which  includes  that  of 
Metallurgist,  five  years  are  required.  At  the  end  of  the 
fourth  year,  the  student  will  have  completed  a  course 
similar  to  that  leading  to  the  scientific  degree  in  other 
institutions,  and  will  receive  the  degree  of  Bachelor  of 
Science  iB.S).  At  the  end  of  the  freshman  year  an  opporr 
tunity  is  given  the  student  to  select  one  of  two  courses  lead- 
ing  to  the  above  degrees.  These  allow  a  full  coursejn^gjtber 
mining  or  metallurgy  to  be  acquired  in  four  years^  and 
afford  to  the  student  whose  time  is  limited  and  who  desires 
to  practice  one  of  the  above  branches,  the  means  for  rapid 
work.  The  graduate  in  either  course  can  obtain  the  en- 
gineer's degree  E.M.  ■  by  one  year  of  post-graduate  work. 
The  following  program  of  subjects  and  studies  shows  the 
requirements  for  the  degree  of  Engineer  of  Mines. 

Modern  Languages. — Although  the  option  of  studying 
French  or  German  lies  with  the  student,  it  niav  be  well  to 
note  that  the  current  literature  of  the  subjects  taught  in 
these  cour.ses  is  more  abundant  in  the  latter  language. 

Drawing  and  Construction.— The  course  in  machine 
design  begins  in  the  second  term  of  Freshman  year  with 
tracings  of  good  examples  of  machine  drawings  :  then  fol- 
low the  interpretation  of  such  drawings,  and  the  making  of 
general  views  of  machines  from  detailed  sketches  ;  exercises 
in  projection  drawing  from  the  same,  and  the  proportioning 
of  simple  tools  and  machines.  In  Sophomore  year  the 
metallurgist  becomes  acquainted  with  the  arrangement 
and  details  of  metallurgical  plant  and  in  Senior  year  he 
designs  the  same.  The  post-graduate,  during  the  entire 
year,  becomes  acquainted  with  and  designs  mining  plant. 
The  field  work  in  mining  and  geological  surveying  is  fol- 
lowed V)y  map  construction  from  field  notes.     Practice  in 
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mining  and  metallurgical  construction  is  also  afforded  by 
the  projects. 

Chemistry.  —  The  course  in  theoretical  and  applied 
-chemistiy  extends  over  three  years  and  includes  work  in 
wet  and  dry  assaying  of  all  the  important  ores  and  metal- 
lurgical products  met  with  in  actual  practice,  combined 
with  the  working  of  stoichiometric  problems  and  the  study 
of  chemical  philosophy.  The  practical  work  is  that  required 
for  a  metallurgical  chemist  or  assayer. 

With  moderate  care  the  expenses  in  this  department  need 
not  exceed  §120. 

Mineralogy,— This  subject  is  divided  into  two  courses. 
In  the  first  course,  after  a  short  exposition  of  the  laws  of 
■crystallography^  and  a  description  of  crystalline  forms,  prac- 
tical exercises  are  held  in  the  determination  of  simple  and 
•complex  crystals,  in  which  the  student  is  taught  to  identity 
the  various  crvstalline  forms  observed  in  minerals  bv  the 
aid  of  models  and  of  actual  crystals,  and  with  the  use  of 
the  application  goniometer.  The  second  course  includes 
the  subjects  of  physical,  descriptive  and  determinative 
mineralogy.  As  in  the  first  course,  the  greater  part  of  the 
time  is  devoted  to  practical  exercises  wiiich,  in  this  course, 
have  for  their  object  the  determination  of  minerals.  Each 
:student  is  thus  enabled  to  become  familiar  with  the  more 
•common  minerals  by  the  actual  handling  of  several  hun- 
dred specimens,  with  the  facility  of  making  such  tests  as 
will  not  injure  them.  The  presence  of  one  or  more  in- 
structors during  each  exercise  permits  the  student  to  make 
frequent  reports  of  his  determinations,  and  to  receive  much 
instruction  as  to  the  characteristics  of  the  minerals.  The 
knowledge  thus  acquired  can  be  supplemented  by  visits  to 
the  museum. 

The  courses  in  blowpipe  analysis  may  be  considered  as 
auxiliary  to  the  practical  exercises  in  determinative  min- 
■eralogy.  In  the  latter  the  student  is  urged  to  rely  chiefly 
on  physical  tests  ;  in  the  former  he  is  required  to  determine 
minerals  hj  the  aid  of  the  blowpipe. 
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The  mineralogical  laboratory  offers  facilities  for  -an  ad- 
vanced course  in  crystallography  and  in  physical  and 
microscopic  mineralogy  to  a  few  students  who  may  receive 
permission  to  pursue  such  a  course. 

GEOiiOaY. — This  subject  is  studied  with  special  reference 
to  the  needs  of  the  mining  engineer.  Within  a  radius  of 
twenty  miles  the  student  meets  and  becomes  acquainted 
with  the  rocks  of  the  archsean,  the  palaeozoic  and  mesozoic 
formations,  and  makes  geological  maps  from  his  own  field- 
notes,  paying  attention  to  the  lithological  characters  of  the 
formations,  as  they  are  mainly  non-fossiliferous.  An  ex- 
tended practical  course  in  lithology  familiarizes  the  stu- 
dent with  the  rocks  of  importance  to  the  mining  engineer 
and  enables  him  to  determine  them  by  sight.  There  are 
over  2000  specimens  in  the  collection,  embracing  all  the 
known  species.  The  course  in  historic  geology  is  illustrated 
by  a  cabinet  of  typical  specimens.  The  course  in  economie 
geology  supplements  the  above  work  by  familiarizing  the 
student  with  the  geological  horizon  of  all  the  valuable  con- 
stituents of  the  earth's  crust  and  the  theories  of  their 
formation. 

AsTRONo:\rY. —After  studying  the  theory  of  the  subject,, 
two  thirds  of  the  year  are  devoted  to  practical  work  in  the 
observatory. 

Applied  Mechanics.  —  This  embraces  hydraulics^  st 
study  of  the  steam  engine  and  the  mechanics  of  machines- 
employed  in  mining  and  metallurgy. 

SuRVEYiNa.  —  A  course  extending  over  five  terms  offers 
practice  in  land,  mine  and  geological  surveying,  leveling, 
topography,  triangulation,  and  railroad  reconnaissance  and 
location.  It  also  includes  practical  work  in  drawing  and 
map  construction. 

Metallurgy. — There  are  two  courses  of,  together,  about 
one  hundred  and  forty  lectures  upon  this  subject,  which 
extend  throughout  a  year.  In  these  the  chief  object  kept 
in  view  is  a  clear  presentation  of  the  principles  involved  in 
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the  various  metallurgical  processes,  looked  upon  as  the 
application  to  practice  of  the  laws  of  cheniistrj^,  physics 
and  mechanics.  This  is  followed,  in  the  case  of  each  pro- 
cess, by  a  description  of  the  more  important  examples  of 
the  plant  and  of  the  methods  of  conducting  the  process, 
and  by  indications  concerning  its  economic  features.  In 
order  to  ensure  that  the  student  shall  understand  the  funda- 
mental principles  of  metallurgy,  and  shall  become  so 
familiar  with  them  as  to  be  able  readily  to  apply  them,  he 
is  required  to  solve  a  series  of  problems  in  which  these  prin- 
ciples are  involved.  Many  of  the  problems  are  such  as  are 
likely  to  present  themselves  to  the  metallurgist  in  his  cur- 
rent practice. 

The  metallurgical  laboratory  affords  opportunity  for 
special  investigations  in  subjects  connected  with  metallurgy 
to  such  advanced  students  as  are  competent  to  conduct  them. 

Mining. — This  subject  is  covered  by  three  courses.  The^ 
first  begins  with  the  application  of  economic  geology  to  the 
needs  of  the  engineer,  so  that  he  can  studj^  and  value  min- 
ing properties,  locate  appropriately  the  necessary  plant,  and 
calculate  the  cost  of  production.  It  includes  the  discussion 
of  faults  and  the  means  of  finding  faulted  bodies,  with  prac- 
tical problems.  The  subjects  of  blasting,  timbering  and 
winning  deposits  are  applied  to  actual  cases,  as  tunnel  driv- 
ing, etc.,  and  problems  from  j^ractical  data  are  solved  by  the 
students.  The  second  course  covers  the  subjects  of  under- 
ground and  surface  haulage  ;  loading,  unloading  and  stock- 
ing ores  ;  pumping ;  ventilation  ;  hygiene  and  mining  law. 
A  series  of  problems  are  given  in  each  of  these  subjects  to 
cover  cases  that  meet  the  engineer  in  ordinary  practice. 
The  third  course  treats  of  the  mechanical  preparation  of 
ores  by  the  wet,  dry,  or  magnetic  methods,  and  especially 
of  the  preparation  of  anthracite  coal. 

The  location  of  the  university  in  the  vicinity  of  the  iron 
works  of  the  Lehigh  Vallej^  and  especially  of  the  extensive 
establishment  of  the  Bethlehem  Iron  Company,  affords 
unusual  facilities  for  the  practical  study  of  iron  metallurgy. 
The  processes  for  the  manufacture  of  spelter  and  oxide  of 
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zinc  may  be  studied  at  the  Bethlehem  Zinc  Works.  The 
facilities  for  the  practical  study  of  mining  and  economic 
:geology  are  not  excelled  by  those  of  any  other  Institution  in 
the  country.  The  zinc  mines  at  Friedensville,  the  paint 
ores  of  the  Marcellus  formation,  and  the  brown  hematite 
and  slate  deposits  of  the  Lehigh  Valley  are  in  the  im- 
mediate vicinitT,  while  within  easv  reach  bv  rail  are  the 
<emi-bituniinous  and  anthi'acite  coal  fields,  the  block  and 
fossil  iron  ores  of  the  Clinton  measures,  the  iron  mines 
:at  Cornwall,  Pennsylvania,  and  the  iron  and  zinc  mines  of 
New  Jersey  ;  together  affording  examples  of  nearly  all 
the  methods  of  winning  and  dressing  valuable  deposits. 
Numerous  visits  of  inspection  are  made  in  connection  w^ith 
the  work  of  the  course,  to  familiarize  the  student  with 
metallurgical  and  mining  processes  and  afford  data  for 
practical  examples  and  projects. 

FRESHMAN  CLASS. 
FIRST  TERM. 

See  page  59. 

SECOND  TETiM. 

Mathematics. — Olney's  University  Algebra,  Pt.  III.  (3) 
Plane  and  spherical  trigonometry  and  mensuration.  Use  of 
logarithmic  tables.     {2.) 

i^/'e/<c7<.  — Chardenal,  Second  Course.  Reader  continued). 
<(3j  Oy  German. — Grammar  and  Reader    continued).    (3) 

Machine  and  Mining  Drawing.  —Tracings.  Interpretation 
■of  machine  drawings  by  isometric  sketches.  General  views 
from  given  details.  Sections  of  stub  ends  and  valve  passages. 
Intersection  of  boiler  flues.  Empirical  proportioning  of 
machine  parts.  Graphical  problems  illustrating  the  direc- 
tion and  extent  of  throw  in  faults.     (5  j 

Surveying.  —  Theory  of  chain  and  comi)ass  surveying. 
Computation  of  areas.     Elements  of  leveling.     (1) 

English. — Exercises  and  Declamations.     (2) 

Gymnasium.      2) 
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THE  COURSE  IN  METALLURGY. 

This  course  is  arranged  so  that  the  subjects  which  prepare 
the  student  for  practice  in  the  field  of  metallurgj^  shall  be 
completed  at  the  end  of  four  years,  when  the  graduate  will 
receive  the  degree  of  Bachelor  of  Science  in  Metallurgy  (B.S). 
By  remaining  a  year  longer,  and  taking  the  subjects  laid 
down  for  the  post-graduate  year,  the  graduate  in  this  course 
may  obtain  the  degree  of  Engineer  of  Mines  (E.M.). 

• 

SOPHOMORE  CLASS. 
FIRST   TERM. 

Mathematic>i.  —  Analytical  Geometry:  Olney's  General 
Geometry.     (4) 

PhyuQS. — Mechanics,  heat  and  electricity.    Lectures.     (5) 

i^yewcA.  — Grammar.  Reading.  (2)  Or  German. — Gram- 
mar. Reading.  i2) 

Drawing. — General  views  of  metallurgical  plant  and  de- 
tailed sketches.     (2) 

Surveying.— \]^e  of  the  Level  and  Transit.  Surveys  and 
maps  of  farms.     Colored  topography.   (2) 

English.— Exercises  and  Declamations.     (1) 

Gymnasium.     (2) 

SECOND   TERM. 

]\^athematiGs. — Differential  and  Integral  Calculus  :  Olney 
and  Courtenay.     (4i 

Mechanics.  —Theory  of  motion,  statics,  energy,  center  of 
gravity,  moment  of  inertia  and  general  equations  of 
motion.     (4)  • 

Chem^istry.  -  Lectures  and  laboratory  practice.  Douglass 
and  Prescott's  Qualitative  Analysis.     (4) 

Stoichiometry.     (2) 

French. — Grammar.  O'Connor  :  Choix  de  Contes  Contem- 
porains.  Dictation.  (2)  Or  G^erma??. -Grammar.  Reading. 
Dictation.   (2) 

Essays  and  Declamations. 

Gymnasiwn.     (2) 
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JUNIOR    CLASS. 
FIRST   TERM. 

Mathematics.  —  Courtenay's  Calculus  and  Wood's  Ana- 
lytical Mechanics.     (2) 

Strength  of  Materials. — Elasticity  and  strength  of  wood, 
stone  and  metals.     Theory  of  beams,  columns  and  shafts.  (4) 

Crystallography. — Lectures,  with  practical  exercises  in 
the  determination  of  cr\' stals.     (2 1 

Assaying.  —  Including  the  assay  by  the  dry  methods  of 
Gold,  Silver,  Antimony,  Mercury,  Lead,  Iron  and  Tin 
ores.     Laboratory  Work.     Ricketts.     (3) 

Chemical  Philosophy.  -  Cooke.     (3) 

French. — Readings.  Dictation.  Compositions.  (2)  Or  Oei'- 
vnan. — Readings.  Dictation.  Compositions.  (2) 

Conversation  class  in  both  languages  optional  through- 
out the  year. 

Literature  and  History. 

Oymnasium.  .  (2) 

SECOND  TERM. 

Metallurgy. — Metallurgical  Processes.  Furnaces.  Re- 
fractory building  materials.  Combustion.  Natural  and 
artificial  fuels.     Metallurgy  of  Iron.     (4) 

Mineralogy.  —  Descriptive  mineralogy,  with  practical  ex- 
ercises in  the  determination  of  minerals  :  E.  S.  Dana.     (3) 

Blow-Pipe  Analysis. —  Lectures,  with  practice.  Plattner, 
Brush,  or  Nason  and  Chandler.     (1) 

Chemistry.— Fve^Qjim.^^  Quantitative  Analysis.  (4)  The 
•following  analyses  are  executed  by  the  student : 

1.  Iron  Wire  (Fe) 

2.  Copper  Ore  (Cu) 

3.  Silver  Coin  (Au,  Ag,  Pb,  Cu) 

4.  Zinc  Ore  (Zn)  B3'  both  Gravimetric  and  Volumetric 
TVIethods. 

5.  Bronze  (Cu,  Sn,  Zn,  Pb) 

6.  Spiegeleisen  (Mn) 
•,7.  Lead  Ore  (PbS) 
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8.  Ilmenite  (TiO,) 

9.  Iron  Ore  (Complete  Analysis) 

10.  Limestone  'Complete  Analysis) 

11.  Coal  (Volatile  Matter,  Fixed  Carbon,  Ash,  H^O,  S,  P) 
Stettm  J3 ng me.— Holmes^ H  Steam  Engine.     (3) 

French. — Readings.  Compositions.  Lectures  on  French 
Literature.  (2)  Or  Oerman.  -Readings.  Compositions. 
Lectures  on  German  Literature.  (2) 

Essays  and  Original  Orations. 

Oymnasium.     (2) 

SENIOR   CLASS. 
FIRST  TERM. 

Metallurgy.  —Of  Copper,  Lead,  Silver,  Gold,  Platinum, 
Mercury,  Tin,  Zinc,  Nickel,  Cobalt,  Arsenic,  Antimony  and 
Bismuth.     (5) 

Blou)-pipe  Analysis. — Practice.     (1) 

Lithology.  —Williams'  Lithology,  with  practical  exercises 
in  determining  rocks.     (3) 

Mechanics  of  J/ae/imerv.— Weisbach-Herrmann.  Hoist- 
ing machinery,  accumulators,  cranes.     (2) 

Chemistry.  —  Quantitative  Analysis:  Laboratory  Work: 
Fresenius.  (3)  The  following  analyses  are  executed  by  the 
student : 

12.  Slag  (Complete  Analysis) 

13.  Pig  Iron  (Complete  Analysis) 

14.  Carbon  in  Steel  (Volumetric) 

15.  Ni#kel  Ore  (Ni,  Co) 

16.  Gas  Analysis. 

Graphical  Statics.  —  Graphical  analysis  of  roof  trusses 

and  girders.     (2) 

Projects.— In  metallurgy.     (1) 
Oymnasium. 

SECOND  TERM. 

Mining. — Mechanical  Preparation  of  Ores.  Coal  Wash- 
ing.    Callon.     Lectures.     (2) 

G^eo^o(7^. —Economic  geology.     Lectures.     Williams.     (2) 
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Drawing.  —  Designing  of  furnaces  and  other  metallur- 
gical plant.     (2) 

Mechanics  of  Machinery.  —  Pumps,  pumping -engines, 
blowing-engines,  compressors  and  fans.     (4) 

Hydraulics.  —Hydrostatics.  Flow  of  water  in  pipes  and 
channels.     H^^draulic  motors.     (2) 

Lectures  on  American  and  English  Literature.     (2i 

Christian  Evidences. — Lectures.     (1) 

Preparation  of  Thesis. 

Gymnasium. 

POST-GRADUATE    YEAR. 
FIRST  TERM. 

Mining.  —  Modes  of  occurrence  of  the  useful  minerals. 
Searching  for  mineral  deposits.  Examination  of  mining 
properties.  Boring.  Mining  tools,  machines  and  processes. 
Timbering  and  masonry.  Methods  of  w^orking.  Gallon. 
Andr6.     Lectures.     ( 3) 

Geology. — General  geological  definitions  and  principles. 
Dynamic  geology.     Dana.     (2) 

Z)raz^;m^.— General  views  of  mining  plant  and  detailed 
sketches.     (2) 

Projects. — In  geology  and  mining.     (1) 

Surveying.  -Mine  survey.  Theory  and  practice,  with  con- 
struction of  mine  maps.     Tunneling  and  shaft  location.    (2) 

Astronomy . — Descriptive  astronomy  :  Loomis.     ( 3 1  - 

Surveying.  —  Triangulation.  Leveling.  Topographical 
surveys  with  transit  and  stadia.     Topographical  maps.     (4) 

SECOND   TERM. 

il/imn^.  — Underground  transportation.  Hoisting,  drain- 
age and  pumping.  Ventilation  and  lighting.  Hygiene  of 
mines.     Mining  law.     (3) 

Geology — Historic  geology.     Dana.     (2) 

Surveying.  -Geological  survey :  Mapping  and  cross-sec- 
tioning.    (2) 
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Z)raifm^.— Designing  of  mining  plant.     (2) 

Surveying.— Theory  of  railroad  curves.  Railroad  recon- 
naissance and  location.  Survey  of  a  line,  with  profile, 
ndap  and  estimate  of  cost.     (4) 

Astronomy. — Doolittle's  Practical  Astronomy,  with  obser- 
vatory work.     (2) 

Prepwration  of  Thesis. 
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This  course  is  designed  so  that  the  student  who  desires  to 
pursue  the  practice  of  mining  and  ore-dressing,  and  who 
does  not  wish  to  take  the  full  course,  may  be  prepared  for 
practice  in  four  years,  receiving  the  degree  of  Bachelor  of 
Science  in  Mining  (B.S.).  By  remaining  a  year  longer,  and 
taking  the  subjects  laid  down  for  the  post-graduate  year, 
the  graduate  in  this  course  may  obtain  the  degree  of  Engi- 
neer of  Mines  (E.M.). 

This  course  is  identical  with  the  preceding  up  to  the  end 
of  the  Freshman  vear. 


SOPHOMORE  CLASS. 
FIRST  TERM. 

Mathematics.  —  Analvtical  Geometrv  :  Olney's  General 
Geometrj^     (4) 

Physics. — Mechanics,  heat  and  electricity.     Lectures.     (5} 

French. — Grammar.  Reading.  (2)  Or  German. — Gram- 
mar.    Reading.     (2) 

Crystallography. — Lectures,  with  practical  exercises  in 
the  determination  of  crystals.     (2) 

Surveying.  — \Jse  of  the  level  and  transit.  Surveys  and 
maps  of  farms.     Colored  topography.     (2) 

^;2^^is/i.— Exercises  and  Declamations.     (1) 

Gymnasium.     (2) 
/ 
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SECOND   TERM. 

Mathematics. — Differential  and  Integral  Calculus  :  Olney 
and  Courtenay.     (4) 

Mechanics. — Theory  of  motion,  statics,  energj^,  center  of 
gravity,  moment  of  inertia  and  general  equations  of 
motion.     (4) 

Chemistry. — Lectures  and  laboratory  practice.  Douglass 
and  Prescott's  Qualitative  Analysis.     (4) 

JJ/mera^o^^.— Descriptive  mineralogy,  with  practical  ex- 
ercises in  the  determination  of  minerals  :  E.  S.  Dana.     ( 3) 

French. — Grammar.  O'Connor:  Choix  de  Contes  Contem- 
porains.  Dictation.  (2)  Or  Gferm^an. — Grammar.  Reading. 
Dictation.     (2j 

Essays  and  Declamations. 

Gymnasium..     (2) 

JUNIOR  CLASS. 
FIRST   TERM. 

Mathematics. — Courtenay's  Calculus  and  Wood's  Analyti- 
cal Mechanics.     (2) 

Strength  of  Materials. — Elasticity  and  strength  of  wood, 
stone  and  metals.  Theory  of  beams,  columns  and 
shafts.     (4) 

(reo^o,5r^. —General  geological  definitions  and  principles. 
Dynamic  geology.     Dana.     (2) 

Lithology. — Williams'  lithology,  with  practical  exercises 
in  determining  rocks.     (3) 

Surveying.  —  Triangulation.  Leveling.  Topographical 
surveys  with  transit  and  stadia.     Topographical  maps.  (4) 

French. — Readings.  Dictation.  Compositions.  (2)  Or 
German. — Readings.     Dictation.     Compositions.     (2) 

Conversation  class  in  both  languages  optional  through- 
out the  year. 
■  Literature  and  History. 

Gymnasium,.     (2) 
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SECOND  TERM. 

Geology.  —  Historic  and  Economic  Geology.  Lectures. 
Dana.     ^4, 

Blow-Pipe  ^4 ?^a^^/s^s.— Lectures,  with  practice.  Plattner, 
Brush,  or  Nason  and  Chandler.     (Ij 

Surveying. — Geological  survey  :  Mapping  and  cross-sec- 
tioning.    (2) 

Steam  Engine. — Holmes's  Steam  Engine.     (3) 

Surveying. — Theory  of  railroad  curves.  Railroad  recon- 
naissance and  location.  Survey  of  a  line,  with  profile, 
map  and  estimate  of  cost.     (4) 

French. — Readings.  Compositions.  Lectures  on  French 
Literature.  (2)  Or  German.  —  Readings.  Compositions. 
Lectures  on  German  Literature.     (2) 

Essays  and  Original  Orations. 

Gymnasium.     (2) 

SENIOR  CLASS. 
FIRST  TERM. 

Mining. — Modes  of  occurrence  of  the  useful  minerals. 
Searching  for  mineral  deposits.  Examination  of  mining 
properties.  Boring.  Mining  tools,  machines  and  pro- 
cesses. Timbering  and  masonry.  Methods  of  working. 
Gallon.     Andre.     Lectures.     (3) 

Mechanics  of  Machinery. — Weisbach-Herrmann.  Hoist- 
ing machinery,  accumulators,  cranes.     (2) 

Astronomy. — Descriptive  astronomy  :  Loomis,     (3) 

Surveying. — Mine  survey.  Theory  and  practice,  with 
construction  of  mine  maps.  Tunneling  and  shaft  loca- 
tion.    (2) 

Assaying.  —  Including  the  assay  by  the  dry  methods  of 
Gold,  Silver,  Antimony,  Mercury,  Lead,  Iron  and  Tin  ores. 
Laboratory  Work.     Ricketts.     (3) 

Drawing. — General  views  of  mining  plant  and  detailed 
sketches.     (2) 

Projects.— In  Geology  and  Mining.     (1) 

Grymnasium. 
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SECOXD   TERM. 

Mining. — Underground  tmnsportation.  Hoisting,  drain- 
age and  pumping.  Ventilation  and  lighting.  Hygiene  of 
mines.  Mining  law.  (3 1  Mechanical  preparation  of  ores. 
Coal  washing.     (2) 

DraxDing.  —  Designing  of  mining  plant.     (2) 

Mechanics  of  Machinery.  —  Pumps,  pumping-engines, 
blowing-engines,  comx^ressors  and  fans.      4) 

II.ydrauU&<. — Hydrostatics.     Flow  of  water  in  pipes  and 
channels.     Hvdraulic  motors.     i2) 
.    Lectures  on  American  and  English  Literature.     (2j 

Christian  Evidences.  — Lectures.     (1) 

Preparation  of  Thesis. 

Gymnasium. 

POST-GRADUATE  Y^P^-R. 
FIRST  TEEM. 

Metallurgy .  -  Of  Copper,  Lead,  Silver,  Gold,  Platinum, 
Mercury,  Zinc,  etc.     (5) 

Bloitpij^e  Analysis.  — Vtb-qUqq.     (1) 

Chemistry.  —  Qualitative  Analysis  ;  Laboratory  Work  : 
Fresenius.  (3)  The  following  analvses  are  executed  bv  the 
student : 

1.  Iron  Wire  (Fe) 

2.  Copper  Ore  (Cu) 

3.  Silver  Coin  (Au,  Ag,  Pb,  Cu) 

4.  Zinc  Ore  i  Zn).  By  both  Volumetric  and  Gravimetric 
methods. 

5.  Bronze  •  Cu,  Sn,  Zn,  Pb) 

6.  ^x^iegeleisen  fMn) 

7.  Lead  Ore  (PbS) 

Chemical  Philosophy .—Qoo)s.e.     (3) 

Drawing.  —  General  views  of  metallurgical  plant  and 
detailed  sketches.     (.2) 

Graphical  >S^ai'ics.— Graphical  analysis  of  roof-trusses  and 
girders.     (2j 
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SECOND   TERM. 

Metallurgy.  —  Metallurgical  Processes.  Furnaces.  Re- 
fractory building  materials.  Combustion.  Natural  and 
artificial  fuels.     Metallurgy  of  Iron.     (^) 

C hemistr I/.— Fresenhis^  Quantitative  Analysis.  (4)  The 
following  analyses  are  executed  by  the  student : 

8.  Ilmenite  (Ti02) 

9,  Iron  Ore  (complete  analysis") 

10.  Limestone  (complete  analysis) 

11.  Coal  (Volatile  Matter,  Fixed  Carbon,  Ash,  H2O,  S,  P) 

12.  Slag  ( Complete  Analysis) 

13.  Pig  Iron  (Complete  Analysis) 

14.  Carbon  in  Steel  (Volumetric) 

15.  Nickel  Ore  (Ni,  Co) 

16.  Gas  Analysis. 
Stoichiometry.     (2) 

Z)raw;m^.— Designing  of  furnaces  and  other  metallurgical 
plant.     (2j 

Pi'ojects. — In  Metallurgy.    (1) 

Astronomy. — Doolittle's  Practical  Astronomy,  with  obser- 
vatory work.     (2) 

Preparation  of  Thesis. 


THE  COURSE  IN    PHYSICS    AND  ELECTRICAL 

ENGINEERING. 

In  the  arrangement  of  the  details  of  this  new  course,  the 
object  has  been  to  provide  for  those,  who  seek  to  fit  them- 
selves as  Electrical  Engineers,  a  preliminary  training  as 
complete  and  broad  as  that  given  to  the  members  of  the 
other  schools.  The  requirements  for  admission,  the  mathe- 
matical and  English  studies,  the  modern  languages  and 
other  outside  branches  are  the  same  as  those  in  the  other 
technical  courses.  To  these  have  been  added  such  por- 
tions of  the  Mechanical  Engineering  Course,  with  which 
this  course  is  most  closely  allied,  as  are  necessary  to  give 
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the  student  a  general,  but  sufficiently  accurate  knowledge 
of  machinerr. 

This  preparation  joined  to  the  unusually  full  develox^nient 
of  Phvsics  —  and  especiallv  of  Electricitv  —  will,  it  is 
thought,  make  a  course  sufficiently  conij)rehensive  and 
thorough  for  the  proper  training  of  candidates  for  this 
degree.  The  great  success  attending  the  large  majority  of 
the  young  men  who  have  taken  the  one  year's  Course  in 
Electricity,  in  their  subsequeat  electrical  work,  warrants 
the  belief  that  this  broader  and  more  extended  course  will 
attain  its  object}. 

The  main  feature  of  this  new  course  is  the  prominence 
given  to  the  subject  of  Physics.  This  extends  through 
three  years  and  while  Electricity  is  specially  developed^ 
the  other  branches,  Elementary  Mechanics,  Heat  and  Light 
are  fully  provided  for.  The  opportunity  is  thus  given  to 
any  one,  who  wishes  to  acquire  a  more  extensive  knowledge 
of  Phvsics  than  the  Universitv  curriculum  has  heretofore 
offered.  The  student  is  well  drilled  in  the  theorv  bv  means 
of  lectures  and  recitations,  which  carefullv  cover  the  whole 
subject,  and  he  is  required  to  go  over  the  ground  himself  in 
the  best  of  all  schools — the  working  laboratory.  Enough 
of  work  on  each  topic  is  given  him  to  render  him  familiar 
with  his  subject.  Much  prominence  is  given  to  work  that 
brings  out  the  resources  of  the  student  himself,  such  as  the 
construction  of  instruments  and  original  investigation.  He 
is  encouraged  to  this  and  a  regular  portion  of  his  time  is  set 
apart  for  this  object. 

It  will  be  seen  from  the  preceding  statement  that  this 
course  oflfers  two  great  advantages :  the  thorough  and 
extensive  training  of  those  intending  to  take  part  in  the 
great  development  of  Electric  Science  in  the  industrial 
field  now  going  on  and  the  facilities  offered  to  those  who 
wish  to  take  a  four  years'  course  specially  devoted  to  the 
whole  branch  of  Physics. 

The  degree  of  Electrical  Engineer  (E.E.)  will  be  given 
to  the  graduates  of  this  course. 
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FRESHMAN  CLASS. 
FIRST  TERM. 

Seepage  59. 

SECOND  TERM. 

Mathematics. — Olney's  University  Algebra,  Part  III. 
(3)  Plane  and  Spherical  Trigonometry  and  Mensuration. 
Use  of  Logarithmic  Tables.     (2) 

Chemistry.— IjeQiwYQ^  and  Laboratory  Practice.  Douglass 
and  Prescott's  Qualitative  Analysis.     (2) 

i^re?2cA.— Chardenal,  Second  Course.  Reader  (continued). 
(3)    Or  German. — Grammar  and  Reader  (continued).  (3) 

Draioing. — Projection  Drawing  and  Descriptive  Geometry. 
Warren's  Elementary  Projection  Drawing.  (3) 

£lnglish.—'E-KeYGises  and  Declamations.     (2) 

Oym.nasium.     (2) 

SOPHOMORE  CLASS. 
FIRST  TERM. 

Mathematics.  —  Analytical  Geometry  :  Olney's  General 
Geometry.     (4) 

Mechanics^  Sound  and  iiTeaf.— (Theory,  lectures  and 
recitations.)     (3) 

Mechanics. — (Physical  Laboratory) .  Exact  Measurements. 
Density.  Elasticity.  Tenacity.  Hydrostatics.  Specific 
Gravity.  Atmospheric  Pressure  (with  barometric  leveling. ) 
Gravitation.     Moments  of  Inertia. 

xS'o^^?^cZ.— Determination  of  velocities  and  wave  lengths. 
Measurements  of  vibrations.  Verifications  of  laws  of 
vibrations  of  sounding  bodies. 

Heat. — Construction  of  Instruments.  Thermometry. 
Expansion.     Conduction.     Radiation.     (4) 

Z>ra?^ m(/.—Isometrical  Drawing.  Architectural  Draw- 
ing.    (2) 

i^^reneA.— Grammar.  Reading.  Or  (^erman.— Grammar. 
Reading.    (2) 

jE7?2^^zs/i.— Exercises  and  Declamations.     (1) 

Oym,nasiu7n.     (2) 
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SECOXD  TERM. 

Mathematics.  —  Differential  and  Integral  Calculus  i 
Olney  and  Court enay.     (4) 

Seat. — Continued.  ('Physical  Laboratory.)  Fusion  and 
Vaporization.  Caloriinetry.  Hygronietry.  Elenientar7 
Thermodynamics.     (3) 

i^/*enc/i.— Grammar.     O'Connor:   Choix   de   Contes  Con- 
temporains.      Dictation.       i^2j      Or    German.  —  Grammar 
-Beading.    Dictation.     (2) 

J/ec7zc//z?c-s. -Theory  of  motion,  statics,  energy,  center 
of  gravity,  moment  of  inertia  and  general  equations  of 
m.otion.      -4, 

Stea.m.  Engine. — Holmes's  Steam  Engine.     (3j 

Essays  and  Declamations. 

Gymnasium,.     (2) 

JUNIOR  CLASS. 
FIEST   TEEM. 

J/a?'^e7?2aifie?.— Courtenav's  Calculus  and  Wood's  Ana- 
lytical  Mechanics.     (2) 

French. — Readings  Dictation.  Compositions.  (2^  Or 
German. — Readings.     Dictation.     Compositions.     (2) 

Conversation  Class  in  both  languages  optional  throughout 
the  vear. 

Light  a:nd Magnetism.  —  '  Theorv  :  text-books  and  lectures.) 

(3) 

i'^/i!/.—' Physical  Laboratory,'.  Investigation  of  general 
Principles  and  Laws.  Determination  of  Focal  Lengths 
and  Indices  of  Refraction.  Testing  and  Adjustment  of 
Optical  Instruments.  Spectroscopic  Anah'sis.  Photometry. 
Polarization.     Diffraction. 

J/a5'/ie/^.§7?i.— Fundamental  Experiments.  Verification  of 
Laws  of  Magnets.  Study  and  Mapping  of  Lines  of  Force. 
Determination  of  Moments  of  Magnets  ;  and  of  horizontal 
component  and  whole  intensity  of  Earth's  Magnetism  in 
ab.solute  units.     Distribution  of  Magnetism.     (3) 
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Meteorology. — Text-book  and  practice.  Observations  for 
several  months  as  taken  in  the  U.  S.  Signal  Service  stations, 
with  all  the  usual  corrections  and  reductions  ;  construction 
of  charts  ;  mapping  curves  ;  reports,  etc.     (1) 

Strength  of  Materials. — Elasticity'  and  strength  of  wood, 
stone  and  metals.  Theory  of  beams,  columns  and 
shafts.     (4) 

^oz7ers.— Wilson.  Strength,  construction  and  wear  and 
tear  of  boilers,     (1 ) 

Literature  and  History.     (1) 

Gymnasium.     (2) 


SECOND   TERM. 

Electricity. — Theory  ;  text-books  and  lectures.     (3) 

Static  Electricity. — (Physical  LaboratorjO-  Investigation 
of  Principles.  Quantitative  Laws.  Measurements  of  Poten- 
tial, Capacity,  etc.  Induction.  Condensation.  Analj^sis 
of  Machines. 

Voltaic  Electricity. —MsLYiRgeraejit  and  'care  of  a  large 
variety  of  batteries.  Construction  of  Instruments.  Deter- 
mination of  Constants.  Electro-Magnetism.  Induction. 
Electro-Dynamics.  Electrical  Measurements  of  Potential, 
Resistance  and  Current  Strength.  Electrolysis.  Electro- 
plating. Electrotyping.  Thermo-Electricity.  Secondary 
Batteries.  Relation  of  Electrical  Currents  to  Heat  and 
Mechanical  Work.     (5 ) 

French. — Readings.  Compositions.  Lectures  on  French 
Literature.  (2j  Or  German.  —  Readings.  Compositions. 
Lectures  on  German  Literature.     (2) 

Machine  Design.— Qa\c\\\2it\OTi&  for  a  High  Speed  Steam 
Engine.  Proportioning  of  such  machine  parts  as  come 
under  the  head  of  fastenings,  bearings,  rotating  and  slid- 
ing pieces,  belt  and  toothed  gearing,  levers  and  connect- 
ing rods.     (5) 

Essays  and  Original  Orations. 

Gymnasium.     (2) 
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SENIOR   CLASS. 
FIRST   TEEM. 

Dynamic  Machines. — Theory,  text-hook  and  lectures.    (2) 
(Physical    Laboratory).     Practical   running    and    care    of 
dynamos   and  motors.     Measurements  of  magnetic  field, 
potential,  resistance  and  heating.    Visits  to  manufactories 
and  working  systems.     (2) 

Electric  Lighting. — Lectures.  (2)  ( Physical  Laboratory ) . 
Study  of  different  systems.  Calculations  and  arrangement 
of  plant.  Wiring.  Insulation.  Photometric  tests  of  dif- 
ferent arc  and  incandescent  lamps.  Determination  of  heat 
units  given  off  by  various  incandescent  lamps  ;  their  resist- 
ance (hot  and  cold).  Energy  consumed  in  lamps  and  con- 
ductors.    Spectroscopic  tests  of  purity  of  carbons.     (3) 

Mctchine  Design. — Proportioning  of  Machine  Parts  (con- 
tinued).    (2) 

Astronomy . — Loomis'  Treatise,  v^^ith  Lectures.     (3) 

Graphical  Statics  of  iH/ee/ianism.— Herrmann-Smith.     (2) 

Scientific  Readings.  * 

Oymnasium .    - 

SECOND   TERM. 

Telegraphs  and  Telephone.— InvestigatioTi  of  different 
systems.  Arrangement  of  lines  and  stations.  Test  of  lines 
for  conductivity,  insulation,  location  of  faults,  etc.     (2) 

Application  of  Electricity  to  jRailways.  —Theory  of  the  two 
systems,  with  insjDection  of  electric  railways.     (1) 

Measurement  of  Po?6'er.— Indicating  of  Steam  Engines  ; 
dynamometer  experiments.     (1) 

Dynamic  Machines. — (Physical  Laboratory).  Tests  of 
Efficiency  in  Generators  and  Motors,  etc.     (1) 

Physics. — Original  Investigation.     (5) 

English  Literature.— IjGciwre^  on  English  and  American 
Literature.     (2) 

Christian  Evidences.     (1) 

Preparation  of  JT^esis.  — (With  laboratory  work). 

Oymnasium. 
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THE  COURSE  IN   CHEMISTRY. 

This  course  of  study  is  designed  to  prepare  students  for 
the  profession  of  the  Chemist,  in  connection  with  nietal- 
kirgical  estabUshnaents,  sugar  refineries,  gas  works,  super- 
phosphate worlvs,  electrical  machinery  manufactories, 
mining  companies,  etc.,  and  the  general  consulting  and 
analvtical  work  of  the  Professional  Chemist.  It  is  also 
well  adapted  for  the  preparation  of  teachers  of  chemistry 
and  as  a  preliminary  course  to  the  study  of  medicine.  It  is 
eminently  practical,  the  student's  time  being  largely  occu- 
pied by  practical  work  in  the  large,  well  equipped  and  well 
ventilated  chemical  laboratories,  which  were  completed  in 
1885  and  constitute  the  best  constructed  building  for  this 
purpose  in  this  country.  The  museum  of  Chemistry  con- 
tains large  collections  of  specimens,  for  illustrating  the 
lectures  on  theoretical  and  applied  Chemistry. 

Theoretical  Chemistry'. — Instruction  in  this  subject 
begins  with  lectures  four  times  a  week,  in  the  first  term  of 
the  Freshman  year  ;  these  lectures  are  fully  illustrated  by 
experiments,  colored  diagrams,  working  drawings  and 
lantern  pictures  and  specimens  from  the  museum.  •  They 
include  a  general  introduction  to  Theoretical  Chemistiy 
and  a  description  of  the  non-metallic  and  metallic  elements 
and  their  compounds,  the  general  subject  of  inorganic 
chemistry.  The  students  are  required  to  take  notes  of  the 
lectures,  and  to  pass  a  written  examination  at  the  end  of 
the  term. 

In  the  second  term  of  this  year  Stoichiometry  and  chem- 
ical problems  and  reactions  are  taught  by  recitations  tMace 
each  week. 

The  study  of  Theoretical  Chemistry  is  continued  through- 
out  the  Sophomore  year,  by  recitations  three  times  a  week 
from  Cooke's  Chemical  Philosophy  and  is  concluded  in  the 
first  term  of  Junior,  by  a  course  of  lectures  and  recitations 
on  Theoretical  Organic  Chemistry,  four  times  a  week. 
These  lectures  are  illustrated  by  experiments  and  by  speci- 
mens from  the  museum  of  Chemistry". 
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Written  examinations  are  held  at  the  close  of  each  of  the 
^bove  courses. 

Analytical  Chemistry.  —  Qualitative  Analysis  is 
taught  in  the  second  term  of  the  Freshman  year,  by  lectures, 
recitations  and  practical  work  in  the  Qualitative  Labora- 
tory, tvrelve  hours  of  practical  work  per  week  being 
required.  This  laboratory  is  a  large,  well  ventilated  and 
well  lighted  room,  and  supj)lied  with  convenient  working- 
tables,  vacuum  filtration,  hoods  for  noxious  vapors,  steam 
baths,  gas  and  washing  appliances  and  a  commodious 
room  for  hydrosulphuric  acid.  Distilled  water  is  delivered 
by  faucet  in  this  room  and  the  other  large  laboratories.  At 
the  close  of  the  term  a  practical  examination  is  held  in  this 
subject. 

After  completing  this  course.  Quantitative  Analysis  is 
pursued  throughout  the  Sophomore  and  the  first  term  oi 
the  Junior  years.  This  subject  is  taught  by  lectures,  recita- 
tions and  practical  work  in  the  Quantitative  Laboratory, 
which  is  equipped  similarly  to  the  Qualitative  Laboratory, 
but  is  supplied  in  addition  with  apparatus  for  drying  pre- 
cipitates and  residues,  rooms  for  the  chemical  balances,  for 
<3ombustions,  and  for  a  reference  library. 

Twelve  hours  per  week  are  required  during  the  first  term 
of  the  Sophomore  year  and  fifteen  hours  during  the  second 
term  of  that  year  and  the  first  term  of  the  Junior  year. 

The  course  consists  in  Gravimetric  and  Volumetric 
Analyses,  as  applied  to  the  substances  given  in  the  lists 
farther  on,  accuracy  being  required  in  the  determination  of 
^ach  constituent. 

At  the  close  of  each  term,  written  examinations  are  held 
upon  the   theory   and  practice  of   Quantitative  Analysis. 

Gas  Analysis  is  taught  by  lectures  and  laboratory 
practice  in  the  Gas  Laboratory.  This  laboratory  is  supplied 
with  full  and  complete  apparatus  for  Gas  Analysis,  accord- 
ing to  Bunsen's  processes,  as  well  as  apparatus  for  some  of 
the  more  ra^^id  methods.  Mixtures  of  gases  are  required  to 
t>e  analyzed  by  the  students,  within  certain  limits  of  error, 
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and  a  written  examination,  on  the  theory  and  practice,  is- 
held  at  the  close  of  the  course. 

AssAY^ixG.  — The  Assaying  of  ores  by  furnace  assay,  to- 
gether with  gold  and  silver  bullion  analysis,  by  processes- 
practiced  in  the  United  States  Mint,  is  taught  by  lecturer 
and  practical  work  in  the  first  term  of  the  Junior  year, 
nine  hours  of  practical  work  per  week  being  required. 
The  course  includes  the  assaying  of  ores  of  lead,  tin,  anti- 
mony, gold,  silver  and  iron,  coal,  and  gold  and  silver  bullion. 

The  Assaying  Laboratory  is  supplied  with  large  working 
tables,  twenty-nine  crucible  and  two  iron  furnaces,  and 
eight  muffle  furnaces,  with  adjoining  rooms  for  balances, 
and  gold  and  silver  bullion  analysis. 

A  certain  accuracy  of  results  and  a  written  examination 
as  regards  the  theory  and  practice  are  required. 

Organic  Chemistry^— The  practical  work  in  this  sub- 
ject is  performed  in  the  second  term  of  the  Junior  and  first 
term  of  the  Senior  years,  fifteen  hours  during  the  former 
and  twelve  hours  during  the  latter  term  being  required, 
with  conferences  and  recitations  each  week.  The  laboratory 
for  this  work  is  equipped  similarly  to  the  Quantitative 
Laboratory,  in  addition  being  supplied  with  steam  heat, 
cold  water  and  air  blast  upon  the  w^orking  tables,  and  a  full 
supply  of  apparatus  for  the  various  determinations  and 
experiments,  including  combustion  furnaces,  furnaces  for 
heating  sealed  tubes,  mercury  pump,  Hoffman's,  Dumas' 
and  Meyers'  apparatus  for  vapor  densities,  nitrometers, 
chemical  balances,  etc. 

The  course  consists  of  determinations  of  specific  gravities, 
melting  points,  boiling  points,  vapor  densities,  chlorine,, 
bromine,  iodine  and  sulphur  of  organic  substances. 

Combustion  analysis,  nitrogen  determination,  fractional 
distillation,  and  the  preparation  of  several  pure  organic 
compounds  and  their  analysis  are  included. 

Industrial,  Chemistry\  —  A  course  of  lectures  is 
delivered  upon  this  subject  in  the  second  term  of  the  Senior 
year,  illustrated  by  experiments,  diagrams,  lantern  pictures< 


"92  THE    LEHIGH    UNIVERSITY. 

and  specimens  from  the  museum  of  Chemistry.  The  work- 
ing laboratory  for  this  subject  contains  an  apparatus  for 
making  iUuminating  gas,  an  alcohol  still,  worm  and  doublf; 
and  a  complete  working  model  of  a  sugar  reflnerj'",  includ- 
ing filters,  vacuum  pan  and  centrifugal.  In  connection 
with  this  laboratory  is  a  room  containing  a  photometer  and 
ax)paratus  for  determining  the  sulphur,  ammonia  and 
specific  gravitj^  of  illuminating  gas  ;  also  a  laboratory  for 
the  testing  of  alcoholic  liquors,  sugar,  molasses,  bone  black, 
soap,  petroleum,  paints,  dyes,  superphosphates  and  other 
commercial  products,  with  the  necessary  technical  appa- 
ratus. The  students  make  practical  experiments  in  this 
direction,  and,  with  an  instructor,  visit  various  industrial 
establishments  in  this  neighborhood  and  in  and  around 
jSTew  York  City. 

ToxicoiiOGY.—  A  course  of  lectures  on  this  subject  is 
•given  in  the  first  term  of  the  Junior  j'ear,  illustrated  by 
experiments  and  by  the  large  collection  of  specimens  of 
poisons  from  the  museum  of  chemistry.  This  is  supple- 
mented by  a  short  course  of  laboratory  work  on  some  of  the 
common  poisons. 

Saxitary  Chemistry.  — During  the  second  term  of  the 
Senior  year,  attention  is  given  to  the  qualitative  and  quan- 
titative examination  of  air,  water,  food,  disinfectants,  and 
other  subjects  connected  with  this  branch  of  the  science. 
Special  api^aratus  is  provided  for  this  work,  as  recom- 
mended by  the  best  authorities  on  the  subject. 

Photographic  Chemistry.  —  Well  equipped  Photo- 
graphic Laboratory  and  dark  rooms  are  provided,  in  which 
the  students  of  the  chemical  course  receive  practical 
instruction. 

PHYSIOI.OGICAL,  CHEMISTRY^  —  The  examination  of 
urine,  blood,  etc.,  receives  a  proper  amount  of  attention. 

The  course  also  includes  instruction  in  physics,  miner- 
alogy, blow^pipe  analysis,  metallurgy  and  geology,  which 
are  of  great  value  to  the  chemist. 
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In  the  last  term  of  the  Senior  year,  the  student  is  required 
to  prepare  a  Thesis  on  some  subject,  selected  by  the 
Professor  of  Chemistry,  involving  practical  work  in  the 
laboratory  in  addition  to  the  literarj-  labor,  each  graduate 
thus  making  a  contribution  to  the  progress  of  the  science, 
as  a  preliminary  to  the  reception  of  his  degree. 

The  graduate  of  this  course  receives  the  degree  of  Ana- 
lytical Chemist.    (A.C. ) 

Students,  not  candidates  for  a  degree,  are  admitted  for 
special  courses  in  chemistry,  of  which  they  receive 
certificates. 

The  Laboratories  are  under  the  immediate  charge  of  the 
Professor  and  Instructors  of  Chemistry  and  are  open  to  the 
students  from  8  o'clock,  A.M.,  to  6  o'clock,  P.  M.,  includ- 
ing Saturdays.  Students  are  at  liberty  to  work  in  the 
Laboratories,  beyond  the  required  hours,  as  their  time  may 
permit.  Students  are  charged  for  materials  and  apf)aratus 
consumed ;  with  moderate  care  this  expense  need  not 
exceed  $50  per  year. 


FRESHMAN  CLASS. 
FIRST  TERM. 

See  page  59. 

SECOXD   TERM. 

Mathematies. — Olney  ^  University  Algebra,  Part  III.  (3) 
Plane  and  Spherical  Trigonometry  and  Mensuration.  Use 
of  Logarithmic  Tables.     (2) 

Chemistry. — Lectures  and  Laboratory  Practice.  Douglass 
and  Prescott's  Qualitative  Analysis.     (4) 

i^rencA.— Chardenal,  Second  Course.  Reader  (continued). 
{3 1  Or  (renna?2.  — Grammar  and  Reader  (continued).  (3) 

StoiGhioinetry .     (2) 

English. — Exercises  and  Declamations.     (2) 

Gymnasium.     (2) 
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SOPHOMORE  CLASS. 
FIRST  TERM. 

Chemical  Philosophy. — Cooke.     ( 3) 

Quantitative  Analysis. — Fresenius'  Quantitative  Analy- 
sis.    (4) 
The  following  analyses  are  executed  by  the  student : 

1.  Iron  Wire  (Fe) 

2.  Potassium  Dichr ornate  (Cr203) 

3.  Barium  Chloride  (Ba,  CI,  HgO) 

4.  Magnesium  Sulphate  (MgO,  SO3,  HjO) 

5.  Disodium  Hydrogen  Phosphate  (P2O5) 

6.  Rochelle  Salt  (K2O,  'N2i^0) 

7.  Volumetric  Determination  of  Chlorine. 

8.  Acidimetry  (HCl,  H2SO4,  HNO3,  HC2H3O2) 

9.  Alkalimetry    (KOH,    NaOH,    INH.OH,     Soda    Ash, 
Pearl  Ash) 

10.  Chlorimetry  (Bleaching  Powders) 
Quantitative  Analysis— QoideTenaQ.     (1) 

P^^s^c5.— Mechanics,  Heat  and  Electricity.    Lectures.  (5) 
i^renc/i.— Grammar.  Reading.  (2)  Or  (rfrmcm.  — Grammar ► 
Reading.  (2)  . 

English.— Ei^exci^Q^  and  Declamations.     (1) 
Gymnasium.     (2). 

SECOND   TERM. 

Physics. — Sound,  Light  and  Meteorology.     Lectures.     (3) 
i^rencA.— Grammar.  O'Connor  :  Choix  de  Contes  Contem- 

porains.    Dictation.  (2)  Or  G^e^'wia??.— Grammar.     Reading. 

Dictation.   (2) 

Quantitative  Analysis. — Fresenius'  Quantitative  Analysis. 

(5) 
The  following  analyses  are  executed  by  the  student : 

11.  Copper  Ore  (Cu) 

12.  Zinc  Ore  (ZnK     By  both  Gravimetric  and  Volumetric 
Methods. 

13.  Lead  Ore  (Pb,  S) 

14.  Silver  Coin  (Au,  Pb,  Ag,  Cu) 
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15.  Spiegeleisen  (Mn) 

16.  Copper  Alloys.     (.Complete  Analysis.) 

17.  Ilmenite  (Ti02) 

18.  Iron  Ore  (Complete  Analysis) 

19.  Limestone  (Complete  Analysis) 

20.  Coal  (Volatile  Matter,  Fixed  Carbon,  Ash,  H2O,  S,  P) 

21.  Slag  (Complete  Analysis) 
Quantitative  Anali/ sis.— Confeience.     (1) 

Blow-Pipe  Analysis. — Lectures,  with  Practice.    Plattner, 
Brush,  or  Nason  and  Chandler.     (1) 
Chemical  Philosophy.      3] 
Essays  and  Declamations.     (1) 
Oym.nasiuin.    (2) 

JUNIOR  CLASS. 
FIRST  TERM. 

Toxicology. — Lectures.     (2) 

Quantitative  Analysis. — Fresenius'  Quantitative  Analysis. 

(5) 
The  following  analyses  are  executed  by  the  student : 

22.  Guano  (NH3,  PA,  H^O) 

23.  Clay  (Complete  Analysis) 

24.  Manganese  Ore  (MnOa) 

25.  Mineral  Water  (Complete  Analysis) 

26.  Pig  Iron  (Complete  Analysis) 

27.  Nickel  Ore  (Ni,  Co) 

28.  Carbon  in  Steel  (Volumetric) 

29.  Gas  Analj^sis. 

Quantitative  Analysis. — Conference.     (1) 
Organic  Chemistry. — Lectures  and  Recitations.     (4) 
Ci^ystallography.  —  Lectures,  with  practical  exercises  in 
the  determination  of  crystals.     (2) 

French. — Readings.  Dictation.  Compositions.  (2)  Or  Ger- 
man.— Readings.  Dictation.  Compositions.  (2) 

Conversation  Class  in  both  languages  optional  throughout 
the  year. 

Gymnasium.     (2) 
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SECOND   TEEM. 

Organic  Chemistry. — Laboratory.     (5) 

Organic  Chemistry. — Conference.     (1) 

Metallurgy. — Metallurgical  Processes.  Furnaces.  Refrac- 
torv  Buildino-  Materials.  Combustion.  Natural  and  Arti- 
ficial  Fiiels.    Metallurgy  of  Iron.     (4) 

i^/'e/<c7(.— Readings.  Compositions.  Lectures  on  French 
Literature.  2  Or  G^.r/ncrn. — Eeadings.  Compositions. 
Lectures  on  German  Literature.     (2i 

Mineralogy . — Descriptive  Mineralogy,  with  practical  ex- 
ercises in  tlie  determination  of  minerals.    E.  S.  Dana.     (3) 

I^&Bays  and  Original  Oratioiis.     (1) 

Gymnasium.     (2j 

SENIOR  CLASS. 
FIRST   TEKM. 

Metcdlurgy.— Of  Copper,  Lead,  Silver,  Gold,  Platinum, 
Mercury.  Tin,  Zinc,  Xickel,  Cobalt,  Arsenic,  Antimony 
and  Bismuth,     /o) 

Assaying. — Including  the  Assay  by  the  dry  methods  of 
Gold,  Silver,  Antimony.  Lead,  Iron  and  Tin  ores,  Coal, 
Gold  and  Silver  Bullion  and  rich  Lead.     Eicketts.     (3) 

Organic  Chj'.mistry. — Laboratory.     (4) 

Organic  Chemtsfry.—  ConfeTejiee.     (1) 

Geology. — Williams'  Lithology,  with  practical  exercises 
in  determining  rocks.    (3) 

Gy?nnasium. 

SEOOXD    TEEM. 

Industrial  Chemistry.— Juectuves  and  Laboratory.     (4) 
Agricultural  C hemistry. —Ijectures.     (1) 
Sanitary  Chemi.stry.—J^aboT-a.toT'y.     (1) 
(?eo?o^^.— Historic    and    Dynamic    Geology.     Lectures. 
Geikie.    (2) 

Christian  Evidences. — Lectures.     (1) 

Lectures  on  American  and  English  Literature.     (2) 

Preparation  of  Thesis.     (5) 

Gynvnasivm. 
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THE  COURSE  IN   ARCHITECTURE. 

The  studies  in  this  course  are  closely  allied  with  those  iii 
civil  engineering,  the  higher  surveying,  railroad  work, 
mineralogy,  geology  and  astronomy  being  omitted,  instead 
of  which  architectural  drawing  and  designing  is  substituted 
as  seen  in  the  follo^ving  program.  Instruction  is  also  given 
in  the  history  and  Besthetics  of  architecture,  in  methods  of 
heating  and  ventilating,  in  boilers  and  hoisting  machinery, 
and  in  house  drainage  and  sewerage. 

During  the  first  and  second  years  the  student  lays  the 
foundation  for  his  professional  work  by  the  study  of  ISIath- 
ematics,  Physics,  INtechanics,  Drawing,  Surveying,  Eng- 
lish, and  French  or  German.  The  course  in  drawing  in- 
cludes the  use  of  water  colors,  freehand,  projection  and 
isometric  drawing,  and  their  application  to  the  general 
plans  for  a  small  building.  In  survej'ing  there  is  field  prac- 
tice in  the  use  of  instruments,  and  also  map  drawing,  thus 
enabling  the  student  to  understand  the  application  of  the 
subject  to  landscape  gardening,  and  to  the  location  of 
buildings.  • 

During  the  third  and  fourth  years  of  the  course  the  work 
is  of  a  more  professional  character.  The  subject  of  con- 
struction familiarizes  the  student  with  brick,  stone,  cement 
and  other  materials,  with  foundations  and  masonry,  with 
arches,  piers  and  walls,  and  with  the  stone  cutter's  art. 
There  is  a  full  course  in  the  theorv  and  calculation  of 
columns,  beams  and  shafts,  in  the  strength  of  materials  and 
its  application  to  roof  trusses  and  bridges.  Working  draw- 
ings of  arches,  piers  and  roof  trusses  are  ixiade  in  detail. 
Plans  and  estimates  are  prepared  for  wooden,  brick,  stone 
and  iron  buildings,  the  work  being  done  according  to 
standard  specifications.  In  connection  with  the  course 
visits  of  inspection  are  made  to  the  numerous  engineering 
structures  in  the  Lehigh  Valley  and  vicinity. 

The  student  who  completes  all  the  subjects  of  this  course 
will  receive  the  degree  of  Bachelor  of  Science  in  Architec- 
ture (B.  S.). 
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FRESHMAN  CLASS. 
FIRST  TERM. 

See  page  59. 

SECOND  TERM. 

Mathematics. — Olney's  University  Algebra,  Part  III.  (3) 
Plane  and  Spherical  Trigonometry  and  Mensuration.  Use 
of  Logarithmic  Tables.     (2) 

Surveying.  — TYiQOYy  of  Chain  and  Compass  Surveying. 
Computation  of  Areas.     Elements  of  Leveling.     (1) 

French.  —  Chardenal,  Second  Course.  ( Reader  continued) . 
(3)  Or  Oerman. — Grammar  and  Reader  (continued).     (3) 

Drawing.  —  Projection  Drawing  and  Descriptive  Geom- 
etry. Drawings  and  Sketches  from  measurements  of 
Objects.     (4) 

English. — Exercises  and  De(?lamations.     (2) 

Oymnasium.     (2) 

SOPHOMORE  CLASS. 
FIRST  TERM. 

Mathematics.  —  Analytical  Geometry  :  Olney's  General 
Geometry.     (4) 

Physics. — Mechanics,  Heat,  and  Electricity.   Lectures.  (5) 

i^ye?ie/i.  -  Grammar.  Reading.  (2)  Or  German. — Gram- 
mar.    Reading.     (2) 

Drawing.  — l^oinQtYiQ,  Drawing  and  Sketching.  Archi- 
tectural  Drawing.     Plans  for  a  simple  cottage.     (2) 

Surveying.— JJae  of  the  Compass,  Level  and  Transit.  Sur- 
veys and  Maps  of  Farms.     Colored  Topography.     (2) 

^/i^^isA.  — Exercises  and  Declamations.     (1) 

Gymnasium.     (2) 

SECOND   TERM. 

Mathematics.— Differentisd  and  Integral  Calculus  :  Olney 
and  Courtenay.     (4) 

P/t?/.s'ies.  — Sound,  Light  and  Meteorology.     Lectures.     (3) 
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French.  —  Graniinar.  O'Connor  :  Choix  de  Contes  Con- 
temporains.  Dictation.  (2)  Or  G^erTnan.— Grammar.  Read- 
ing.    Dictation.     (2) 

Mechanics.  — Theory  of  motion,  statics,  energy,  center  of 
gravity,  moment  of  inertia  and  general  equations  of 
motion.     (4) 

Surveying. — Profiles  and  Contour  Maps.  Hydrographic 
and  City  Surveying.  Use  of  the  Plane  Table.  Topographi- 
cal Drawing  and  Sketching.     (3) 

Essays  and  Declamations. 

Gymnasium. 

JUNIOR  CLASS. 
FIRST  TERM. 

Jlifa^/iema f« OS.— Courtenay's  Calculus,  and  Wood's  Analy- 
tical Mechanics.     f2) 

French.  —  Readings.  Dictation.  Compositions.  (2)  Or 
Oerm^an. — Readings.     Dictation.     Compositions.     (2) 

Conversation  Class  in  both  languages  optional  through- 
out the  year. 

Strength  of  Materials.  --'E\2iS>t\Q,\t\  and  Strength  of  Wood, 
Stone,  and  Metals.  Theory  of  Columns,  Shafts  and  Beams. 
Reports  on  the  Testing  of  Materials.     (4) 

Construction.  —  Materials  of  Construction.  Masonry. 
Foundations.     Construction  of  Roads  and  Pavements.     (2) 

Drazt^i/?^.— Shades,  Shadows  and  Linear  Perspective. 
Sketches  and  Designs  for  Ornaments  and  Simple  Details.  (6) 

Literature  and  History.     (1) 

Gymnasium,.     (2) 

SECOND   TERM.  ' 

i^renc/i.— Readings.  Compositions.  Lectures  on  French 
Literature.  (2)  Or  German.  —  Readings.  Compositions. 
Lectures  on  German  Literature.     (2) 

Roofs  and  Bridges.— Theory  and  Calculation  of  Strains  in 
Roof  and  Bridge  Trusses.     Graphical  Statics.     (3) 

Constructio7i. Stone  cutting,  with  practical  Drawings.  (2) 
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Theory  of  Retaining  Walls  and  Stone  Arches.  Designs  for 
Piers  and  Stone  Arches.     (2) 

Architecture. — Designs  and  Estimates  for  Brick  and  Stone 
Buildings.     (5) 

History. — The  History  of  Architecture.     (2) 

JEsnays  and  Original  Orations. 

Gymnasium.     (2) 

SENIOR  YEAR. 
FIKST  TERM. 

Boots  and  Bridges.  —  Cantilever,  Suspension  and  Arch 
Bridges.  Designs  for  Plate  Girders  and  Riveted  Roof 
Trusses.      6 

Mechanics  of  Machinery. — Pile  Drivers,  Cranes  and  Ele- 
vators.    (2) 

Boilers. — Strength,  construction,  and  wear  and  tear  of 
boilers.    Wilson .      1 ) 

Architecture. — SpeciJBcations  and  Estimates.  Design  for 
an  Iron  Building.     1 5  \ 

Heniing  rind  Ventilation.  —  Systems  of  heating,  lighting 
and  ventilating  buildings.     (2) 

Gymnasium. 

SECOND    TERM. 

Hydraulics. — Efflux  of  Water  from  orifices,  and  flow  in 
pipes  and  channels.     Hydraulic  Motors.     (2) 

Sanifaj'y  Bngineering.— Collection,  Purification  and  Dis- 
tribution of  Water.  Systems  of  Water  Supply.  The  com- 
bined and  the  separate  System  of  Sewerage.  Drainage  and 
Sewerage  of  Buildings.     (4) 

Roofs  and  Bridges.  —  Design  for  a  Pin-connected  Roof 
Truss,  with  Working  Drawings.     (3) 

^rcA/fec^wre. —Building  Sui)eriutendence.  The  Esthetics 
of  Architecture.  Original  Plans,  Estimates  and  Specifica- 
tions.    A) 

Lectures  on  English  Literedure.     (2) 

Christian  Evidences.— 'Lectures.     (1) 

Prejjaration  of  ThfsU. 

Gymnasium. 
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PHYSICAL  CULTURE. 

The  Gymnasium  is  open  morning,  afternoon  and  evening, 
in  all,  45  hours  a  week.  Exercise  in  it  is  required  of  all 
students  who  are  fitted  to  take- it.  Class  drill  with  the- In- 
structor and  individual  exercise  are  prescribed. 

GRADUATING    THESES. 

Every  student  will  be  required  to  present  a  thesis  upon 
some  topic  connected  with  his  special  course,  as  a  necessary 
portion  of  the  exercises  for  his  final  examination  for  a 
diploma.  These  theses  shall  be  accompanied  by  drawings 
and  diagrams,  when  the  subjects  need  such  illustration. 
The  originals  will  be  kept  by  the  University,  as  a  part  of 
the  student's  record,  for  future  reference  ;  but  a  copy  may 
be  retained  by  the  student,  and  be  published,  permission 
being  first  obtained  from  the  President. 

DIPLOMAS  AND   CERTIFICATES. 

The  Diploma  is  given  only  to  those  who  have  passed  all 
the  examinations  in  a  regular  course  and  is  signed  by  the 
President  and  Secretary  of  the  Board  of  Trustees  and  by 
the  Faculty  of  the  University.  For  all  the  partial  courses 
a  certificate  is  given,  signed  by  the  President  and  the 
Secretary  of  the  Faculty,  and  showing  what  the  student 
has  accomplished. 

GRADUATE  STUDENTS. 

Graduate  students  wishing  to  remain  a  year  or  more  and 
pursue  a  course  of  study  as  candidates  for  another  Degree 
may  do  so  with  the  sanction  of  the  Faculty.  Those  wish- 
ing to  take  special  courses  of  study  will  be  afiTorded  every 
facility  for  so  doing. 
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POST  GRADUATE  DEGREES. 
M.  A. 

The  Faculty  will  recommend  for  the  Degree  of  Master  of 
Arts  any  Candidate,  otherwise  properly  qualified,  who, 
after  taking  at  this  University  the  Degree  of  Bachelor  of 
Arts,  shall  pursue,  for  at  least  one  year  at  this  University, 
or  two  years  elsewhere,  a  course  of  liberal  study  prescribed 
by  the  Faculty  in  at  least  two  departments,  pass  a  tho- 
rough examination  in  the  same  and  present  a  satisfactory 
Thesis. 

M.  s. 
The  Faculty  will  recommend  for  the  Degree  of  Master  of 
Science  any  Candidate,  otherwise  properly  qualified,  who, 
after  taking  at  this  University  the  Degree  of  Bachelor  of 
Science,  or  any  Degree  in  the  School  of  Technology,  shall 
pursue,  for  at  least  one  year  at  this  University,  or  two  years 
elsewhere,  a  course  of  study  prescribed  by  the  Faculty  in  at 
least  two  departments,  pass  a  thorough  examination  in  the 
same  and  present  a  satisfactory  Thesis. 

Ph.  D. 

The  Faculty  will  recommend  for  the  Degree  of  Doctor  of 
Philosophy  any  Candidate,  otherwise  properly  qualified, 
who,  after  taking  at  this  University  the  Degree  of  Master  of 
Arts  or  Master  of  Science,  shall  pursue,  for  at  least  one  year 
at  this  University,  or  two  years  elsewhere,  a  course  of  ad- 
vanced study  prescribed  by  the  Faculty,  in  at  least  two 
departments,  pass  a  thorough  examination  in  the  presence 
of  the  Faculty  in  the  same  and  present  a  satisfactory  Thesis 
giving  evidence  of  original  investigation. 

The  Candidate  shall  have  a  good  knowledge  of  Latin  and 
either  French  or  German. 

The  Theses  presented  by  Candidates  for  Post  Graduate 
Degrees  shall  be  retained  by  the  University. 

Applicants  for  any  of  these  degrees  will  be  reqiiired  to 
complete  the  prescribed  work  within  the  allotted  time. 
Special  action  of  the  Faculty  is  required  for  any  extension 
of  time. 
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THE  UNIVERSITY  LIBRARY. 

The  Library  building  was  erected  by  the  Founder  of  the 
University  in  1877,  at  a  cost  of  One  Hundred  Thousand 
Dollars,  as  a  memorial  of  his  daughter,  Mrs,  Lucy  Packer 
Linderman,  and  during  the  same  year  more  than  Twenty 
Thousand  Dollars  were  contributed  by  her  family  and 
friends,  as  a  memorial  fund  for  the  purchase  of  books.  By 
the  will  of  the  Founder  of  the  University  a  fund  of  1500,000 
has  been  given  for  the  permanent  endowment  of  the  library. 

The  building  is  semi-circular  in  plan,  with  a  handsome 
fagade  in  the  Venetian  style  of  architecture.  It  is  con- 
structed of  Potsdam  sandstone  with  granite  ornamentation. 
In  the  interior,  the  center  is  occupied  as  a  reading  space, 
fifty  by  forty  feet,  from  which  radiate  the  book  cases,  ex- 
tending from  floor  to  ceiling;  two  galleries  affording  access 
to  the  upper  cases.  Shelf  room  is  now  provided  for  one 
hundred  and  sixty  thousand  volumes.  The  building  is 
thoroughly  fireproof,  well  lighted,  and  heated  by  steam. 

Seventy-nine  thousand  volumes  are  now  ui)on  the  shelves, 
including  many  extremely  valuable  works.  The  list  of 
periodicals  numbers  about  one  hundred  and  twenty-five, 
embracing  as  far  as  possible  all  departments  of  knowledge. 

The  Library  is  conducted  strictly  for  consultation,  and  is 
open  to  the  use  of  the  public;  both  of  which  conditions  are 
in  accord  with  the  terms  of  the  gift. 

REGULATIONS  OF  THE  LEHIGH  UNIVERSITY  LIBRARY, 

I.  The  Library  is  open  everj^  day,  except  Sundays  and 
Legal  Holidays,  from  8  A.M.  until  10  P.  M.,  and 
on  Sundays  for  the  students  and  others  connected 
with  the  University  from  1.30  P.  M.  until  9.30  P.  M. 
II.  Admission  is  free  to  all  persons  over  16  years  of  age. 
III.  Readers  are  required  to  write  their  names  and  ad- 
dresses in  the  Daily  Register  of  the  Library.  They 
also  write  the  name  of  the  book  desired  upon  a 
Library  Card,  with  their  signatures,  and  present 
the  same  to  the  Director's  Clerk,  who  supplies  the 
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book,  retaining  the  card  as  a  receipt.'  Before  leav- 
ing the  Librarv,  readers  return  their  books  to  the 
clerk,  and  receive  theu*  cards. 

IV.  The  Universitv  Professors  and  Instructors,  onlv,  are 

allowed  to  take  books  from  the  Library  Building. 
V.  No  person  is  allowed  to  enter  the  alcoves,  or  remove 
any  book  from  the  shelves,  without  permission  of 
the  Du'ector. 

VI.  Readers  wishing  to  consult  the  more  valuable  illus- 
trated works  make  sx)ecial  ajjplication  for  that 
purpose. 
VII.  In  taking  notes,  pencils,  and  not  pens  and  ink,  are  to 
be  used. 
VIII.  Auiiiljle  conversation  and  the  use  of  tobacco  are 
strictly  forbidden  in  any  part  of  the  Library. 

IX.  Any  person  not  conforming  to  these  Eegulations,  will 
be  denied  the  privilege  of  the  Library. 
X.  Anv  person,  who  defaces,  in  anv  wav,  anv  book, 
magazine  or  paper,  or  the  furniture,  or  any  portion 
of  the  btiilding.  in  addition  to  being  deprived  of 
the  iDrivileges  of  the  Library,  will  be  prosecuted 
according  to  law. 

OBSERVATORY. 

Bv  the  liberalitv  of  Robert  H.  Savre.  Esq..  one  of  the 
Trustees  of  the  L'niver.sitv.  an  Astronomical  Observatorv 
was  erected  on  the  University  grounds,  and  placed  under 
the  charge  of  the  Professor  of  Mathematics  and  Astronomy. 

In  the  dome  of  the  Observatory  is  mounted  an  Equatorial 
Telescope,  of  six  inches  aperture,  by  Alvin  Clark  &  Sons. 
The  west  wing  contains  a  superior  Sidereal  Clock,  by  Wm. 
Bond  &  Sons;  a  Zenith  Telescoj^e,  by  Blimt,  and  a  Field 
Transit,  by  Stackpole.  There  is  also  a  Prismatic  Sextant, 
by  Pistor  &  Martins. 

Students  in  Practical  Astronomv  receive  instruction  in 
the  use  of  the  instruments  and  in  actual  observation. 

The  grounds  upon  which  the  Observatory  stands,  consist- 
ing of  seven  acres  of  land  adjoining  the  original  grant,  was 
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presented  to  the  University  by  Charles  Brodhead,  Esq.,  of 
Bethlehem. 

An  advanced  course  in  Astronomy  and  the  higher 
Analysis  has  been  established,  requiring  two  years  for  its 
completion.  It  is  adapted  to  the  attainments  of  the  grad- 
uates of  this  University,  but  is  open  to  any  one  who  may 
be  prepared  to  pursue  it. 

This  course  embraces  the  following  subjects: 

First  Fear.— Spherical  Astronomy.  Theory  of  Instru- 
ments.    Method  of  Least  Squares.    Numerical  Calculus. 

Second  Year.  —  Celestial  Mechanics.  Interpolation  and 
Quadrature.     Computation  of  Orbits  and  Perturbations. 

During  the  entire  course  the  student  M'ill  havQ  ample 
opportunity  to  familiarize  himself  with  the  practical  work 
of  the  Observatory^  and  Computing  Room. 

THE  PACKER  MEMORIAL  CHURCH, 

is  the  recent  and  munificent  gift  of  Mrs.  Mary  Packer  Cum- 
mings,  daughter  of  the  Founder  of  the  University.  It  is  a 
large  and  magnificent  Church,  richly  furnished  and  hand- 
somely appointed  in  every  particular.  There  is  no  more 
beautiful  Church  edifice  in  the  State  and  it  is  one  of  the 
noblest  in  all  the  land. 

THE  UNIVERSITY  MUSEUM. 

In  addition  to  the  large  collection  illustrating  all  branches- 
of  Industrial  Chemistrv,  the  Museum  includes  collections 
in  Metallurgy,  Geologj^  Zoology,  and  Archaeology. 

The  Metallurgical  Cabinet  already  includes  specimens 
illustrating  the  various  processes  for  obtaining  the  more 
common  metals. 

The  Zoological  Cabinet  includes  the  Werner  collection  of 
nearly  all  the  types  of  American  birds  with  their  nests  and 
eggs,  and  the  Packer  collection  of  recent  shells. 

The  Geological  Cabinet  numbers  over  ten  thousand  speci- 
mens and  includes  the  Palseontological,  Mineralogical, 
Petrographic  and  Economic  collections.  The  former  con- 
tains good  specimens  of  nearly  all  the  common  genera.     The 
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Mineralogical  division  includes  the  Keim  and  Roepper  col- 
lections— the  latter  being  especially  complete  and  valuable 
from  a  crystallographic  stand-point.  The  Petrographic 
division  numbers  several  thousand  specimens  and  besides 
includino'  numerous  varieties  of  nearlv  all  the  rocks  of  the 
globe,  contains  a  duplicate  set  from  the  collection  of  the 
Second  G-eolooical  Survev  of  this  State.  The  Economic 
division  was  formed  and  donated  by  Dr.  James  P.  Kimball, 
Du'ector  of  the  Mint,  and  formerly  Professor  of  Economic 
Geology. 

The  Cuuiniings  Archaeological  Cabinet  numbers  three 
thousand  specimens  and  includes  Dr.  Stubbs'  Collection  of 
Indian  relics.  weajDons.  and  utensils. 

THE  CHEMICAL  AND   NATURAL  HISTORY  SOCIETY 
OF  THE  LEHIGH  UNIVERSITY. 

This  Societv  was  oro'anized  in  the  Fall  of  1871,  as  "  The 
Chemical  Society."  but  was  afterwards  expanded,  as  its 
present  title  indicates,  and  admits,  by  election,  students 
from  all  departments  of  the  University. 

The  collections  of  Botanical  and  Zoological  Specimens 
belonging  to  the  Society  are  already  important.  During 
the  past  years  persons  have  been  sent  to  Texas  and  Brazil 
to  collect  specimens  for  these  cabinets. 

The  Societv  has  orsranized  and  maintained  several  courses 
of  public  scientific  lectures. 

Among  the  honorary  members  of  the  Society  are  more 
than  one  hundred  of  the  most  distinguished  scientists  in 
Europe  and  the  United  States. 

THE  ENGINEERING  SOCIETY. 

This  societv  was  ora-anized  in  1873,  and  admits,  bv  elec- 
tion,  students  in  the  Junior  and  Senior  Classes.  Its  meet- 
ings are  held  fortnightly.  At  these,  papers  relating  to 
engineering  subjects  are  read  and  discussed.  It  issues 
quarterly  "The  Journal  of  the  Engineering  Society,"  to 
which  the  members  and  others  contribute. 
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THE  MINING  CLUB. 

This  was  organized  in  1883  and  takes  from  the  Junior, 
Senior  and  Post  Senior  Classes,  those  members  of  the 
Mining  School  who  excel  in  their  studies  or  in  practical  ex- 
perience in  the  subjects  of  the  course. 

THE  ELECTRICAL  ENGINEERING  SOCIETY 

was  organized  in  November,  1887,  by  students  in  the  Ad- 
vanced Course  in  Electricity.  Its  object  is  to  supplement 
the  regular  work  of  the  department  by  the  study  and  dis- 
cussion of  electrical  subjects. 

THE  AGORA 

is  a  Literary  Society  which  meets  semi-monthly.  Only 
students  in  the  School  of  General  Literature  are  eligible  to 
membership. 

THE  ATHEN^UM. 

is  also  a  Literary  Society,  whose  active  membership  is  con- 
fined to  the  Sophomore  Class.  The  meetings  are  held 
weeklv. 

THE  CLASSICAL  CLUB. 

This  organization  was  formed  in  the  Spring  of  1889  by 
students  in  the  Classical  and  Latin-Scientific  Courses.  At 
its  monthly  meetings,  papers  upon  philological,  historical 
and  archaeological  subjects  are  read  by  students  belonging 
to  the  upper  classes  and  are  then  discussed  and  criticised. 
Thus  independent  work  is  encouraged  and  correct  methods 
of  investigation  are  acquired.  Reports  upon  new  discov- 
eries and  reviews  of  recent  books  vary  the  proceedings  and 
keep  the  members  informed  in  regard  to  the  advances  of 
philological  science. 
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THE  UNIVERSITY  GUILD 

is  a  Society  for  the  promotion  of  the  religious,  mental, 
moral  and  social  life  of  the  students  of  the  University. 
The  Right  Reverend,  the  Assistant  Bishop  of  Central 
Pennsylvania,  is  Honorary  President  and  the  Chaplain  of 
the  University,  Honorary  Vice-President.  Its  meetings  are 
held  fortnightly  at  the  residence  of  the  Chaplain.  It  is  an 
active  and  flourishing  society  of  important  and  growing 
influence. 


THE  NATURAL  SCIENCE  CLUB  OF  THE  LEHIGH 

UNIVERSITY. 

The  object  of  this  organization  is  systematic  study,  in 
connection  with  field  work,  in  Natural  History  and  its 
associated  subjects.  Its  members  are  engaged  in  making  a 
survey,  both  botanical  and  mineralogical,  of  the  region 
within  a  radius  of  five  miles  from  the  University  and  propose 
to  collect  an  herbarium  and  mineralogical  cabinet  which 
shall  contain  specimens  of  all  the  plants  and  minerals  within 
this  district. 

FOUNDER'S    DAY. 

On  the  second  Thursday  of  October  of  each  year,  Com- 
naemorative  Exercises  are  held  in  honor  of  the  Founder  of 
the  University. 

Thursday,  October  10,  1889,  the  Eleventh  Founder's  Day 
was  celebrated.  An  address  was  delivered  by  Professor 
Henry  Copp6e,  LL.D. 


WASHINGTON'S    BIRTHDAY. 

This  day  is  observed  as  a  holiday. 

On  Thursday,  February  22,  1889,  exercises  were  held  in 
the  Chapel,  and  orations  were  delivered  by  Messrs.  Fisher, 
Foering,  Miller,  Neumeyer,  Perkins  and  Prindle. 
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UNIVERSITY  SERMON. 

This  sermon  is  preached  on  the  Sunday  before  University 
Day. 

The  Bev.  Eliphalet  Nott  Potter,  D.D.,  LL.D.,  President 
of  Hobart  College,  was  the  preacher  on  Sunday,  June  16, 
1889,  in  the  Memorial  Church. 

THESES. 

Theses  on  the  following  subjects  were  prepared  by  the 
graduating  class  of  1889. 

"  Steam  Heating  of  Railroad  Cars." 

Peabce  Atkinson, 

"  Determination  of  the  Power  consumed  by  a  Drill  Press." 

GusTAv  Ayres. 

"Description  and  Discussion  of  the  Cabin  John  Stone 
Arch,  near  Washington,  D.  C." 

Ralph  Putnam  Barnard. 

*' A  Discussion  of  the  Porter  Governor." 
Albert  Harlan  Bates. 

^'Menander." 

Samuel  Erwin  Berger. 

"Experiments  on  the  Rapid  Separation  of  Nickel   and 

Cobalt." 

Joseph  Leander  Budd. 

"  Heinrich  Heine." 

Edgar  Campbell. 


"Investigation  of  the  Reaction  between  Potassium  Per- 
2!obaltous  Oxide." 
Francis  Joseph  Carman. 


manganate  and  Cobaltous  Oxide." 
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''Desi^in  of  an  American  Passena-er  Locomotive." 
Herbert  Mackenzie  Carson. 

"Review   of  the   Canal  Bridge   on  Main   Street   in   Old 
South  Bethlehem." 

HoLDEN  William  Chester. 

"A  Comparison  of  Interlocking  and  Railroad  Signaling- 
Apphances. " 

Justice  Cox  Cornelius. 


''Examination   of  the    'Standard'   Westinghouse   Auto- 
William  Albert  Cornelius. 


matic  Engine." 


"  Design  for  an  Iron  Highway  Bridge  between  Bethlehem 
and  South  Bethlehem.  Pa." 

Charles  Herbert  Deans. 

''The  Code  Napoleon." 

Charles  Estell  Dickerson.  Jr. 

"Algebraic    and    Gra^jhical    Methods    for    Determining 
Moments  of  Inertia  of  Plane  Figures." 

Emil  Diebitsch. 

"The  Chemical  Investigation  of  Wine." 

Ernest  Hipolite  Di:  Via'ier. 

"The  Internal  Struggle  in  Rome  between  the  Plebeian 
and  Patrician  Orders." 

AVlLLIAM    DOLLOWAY    FaRWELL. 

"The  History  of  the  Chemical  Theory." 
Milton  Henry  Fehnel.  B.S. 


I 
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"  Richard  Wagner." 

Arthur  Hugh  Frazikr. 

"  Design  for  a  High  Trestle  for  the  Raritan  Valley  Rail- 
road." 

Louis  Prevost  Gaston,  B.S. 

' '  Discussion  of  Experiments  on  the  Efficiency  of  the 
Six-inch  Eureka  Turbine  in  the  Hydraulic  Laboratory  of 
the  Lehigh  University." 

LiGHTNER  Henderson. 

"Design  for  an  Iron  Highway  Bridge  betwen  Bethlehem 
and  South  Bethlehem,  Pa." 

CiiARBNCE  Walter  Hudson. 

"  The  Naphtha  Engine." 

j  Archibald  Johnston. 

I  John  Martin  Sharpless  Kerlin. 

"Review  of  the  Process  of  Manufacture  of  Leather  by 
means  of  Oak  and  Hemlock  Barks." 

John  Stower  Kellogg,  Jr. 

"Greek  Tragedy." 

Sylvanus  Elmer  Lambert. 

"Review  of  the  Bridges  on  the  Lehigh  &  Lackawanna 
Railroad  between  Bethlehem  and  Bath." 

John  Joseph  Lincoln. 

"  Design  for  an  Ice  Machine  and  Refrigerator." 

John  Lockett. 

"Experiments  on  the  Rapid  Estimation  of  Magnesium 

as  Pyrophosphate." 

Arthur  Long. 
h 
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' '  Design  for  a  Wrought  Iron  Foot  Bridge  over  the  North 
Pennsylvania  Railroad  at  Xew  Street,  South  Bethlehem, 

Penna." 

JoHX  Joseph  AIaetin. 


li 


Conij)arative  Delicacy  of  Several  Tests  for  Iodine." 
Chaeles  Hexey  Millee. 

*'  The  Economic  Value  of  Forced  Draughts." 
Charles  AA'tlliams  Moefett. 

"  The  Archer  Gas  Process." 

William  Ellis  Morbis. 

"Design  for  an  Atlantic  Passenger  Steamer." 
John  Thomas  Morrow. 

"Deduction  of  a  Formula  for  the  Secular  Variation  of 
the  Magnetic  Declination  at  South  Bethlehem,  Pa." 

Albert  Daxiel  Oberly. 

"A  Comparison  of  Eapid  Methods  for  determining  Sili- 
con, Iron.  Manganese  and  Phosphorus  in  Ores  ;  also,  a  plan 
for  a  Chemical  Laboratory  adapted  to  analytical  work  at  an 


ore  mine." 


Joseph  Michael  O' Mallet. 


"The  Westinghouse  Air  Brake." 

Robert  Hexey  Eddy"  Porter. 

"  A  Test  of  the  Steam  Plant  at  the  Electric  Light  Station, 
Fort  Wavne,  Ind." 

Abbahaai  LixcoLisr  Rogers. 

"  Design  for  a  Rotarv  Valve  Gear." 

Charles  William  Schwartz,  Jr. 
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"  A  Review  of  the  Lehigh  Valley  Railroad  from  Mauch 
Chunk  to  Penn  Haven. 

Alfred  Walton  Stockett. 

*' Plan   for  a  Horse   Railway  between    Bethlehem  and 
South  Bethlehem." 

Lester  Clark  Taylor. 

*'  Review  of  the  Water-Sui3j)h'  System  at  Clyde,  N.  Y." 
Augustus  Thompson  Throop. 


^'  Design  for  a  Timber-Mortising  Machine." 
Charles  Prentice  Turner. 


'*  The  Examination  of  Commercial  Fixed  Oils  and  Fats." 
Walter  Earle  Weimer. 


"Stresses  in  Bridge  Trusses  due  to   Initial  Tension  in 
Counters." 

Edward  Austin  Wright. 


'*  A  Review  of   the  Pratt  Truss  Bridge  on  the  Pennsyl- 
vania Railroad  at  Phillipsburg,  N.  J." 

Joseph  Bodine  Wright. 


THESES  FOR  THE  DEGREE  OF  E.M. 

''The  Eighth  Street  Cable  Railway  Tunnel  at  Kansas 
City,  Mo." 

Richard  Singmaster  Breinig. 


n 


Economic  Questions  in  Anthracite  Coal  Preparation." 
Otto  Cornelius  Burkhardt. 
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"A  Review  of  Archer's  Patent  Process  for  the  Produc- 
tion of  Fuel  Gas." 

Alfred  El,i  Lewis,  Jr.,  B.S. 

"Shaft-sinking  in  Water-bearing  Strata,  with  a  Review 
of  tlie  Poetscli-Sooy-Smith  System." 

Wyndham  Harvey  Stokes,  B.S. 

"  Construction  of  a  Blast  Furnace." 

Wade  Hampton  Woods,  B.S. 


THESES  FOR  THE  DEGREE  OF  M.A. 

"The  Roman  Law,  and  its  Influence  on  the  English. '^ 
Francis  Joseph  Crilly,  B.A. 

"Early  English  Parliament." 

John  Daniel  Hoffman,  B.A. 


UNIVERSITY  DAY. 

This  day  is  the  last  of  the  academic  year  and  falls  in  1890 
on  the  third  Thursday  in  June.  On  this  day  orations  are 
delivered  by  members  of  the  Graduating  Class,  and  Degrees 
are  conferred. 

EXERCISES  ON  JUNE  20,  1889. 

Reading  of  Scripture  and  Prayer  by  the  Rt.  Rev.  M.  A, 
de  Wolfe  Howe,  D.D.,  LL.D.,  Bishop  of  the  Diocese. 

Salutatory  Oration. — "Copernicus." 

Samuel  Erwin  Berger. 

Oration. — "Immigration." 

Charles  Prentice  Turner. 
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Oration . — "  Savon  a  r  ol  a . " 

Frederick  Louis  Grammer. 

Oration. — "The  Inter-oceanic  Canal." 

Emil  Diebitsch. 

Oration. — "Rienzi." 

WiLIilAM  DOLLOWAY    FaRWELL. 

Valedictory  Oration. 

John  Lockett. 

Award  of  the  Wilbur  Scholarship  to 

Walton  Forstall, 

of  Chicago,  111.,  first  in  rank  in  the  Sophomore  Class. 

The  Wilbur  Prizes  were  awarded  as  follows  : 

Freshman  Class,  Mathematics, 
Charles  Merritt  Case, 
Charles  Oaks  Woods. 

Freshman  Class,  French. 
John  Young  Bassell,  Jr. 

Freshman  Class,  German. 
Alfred  Emory  Lister. 

Freshman  Class,  Free  Hand  Drawing. 
Robert  Jones  Snyder. 

Prizes  for  Machine  Drawing,  offered  by  Mr.  Flather,  In- 
structor in  Mechanical  Engineering,  were  awarded  to 

Alfred  Emory  Lister, 
Robert  Jones  Snyder, 

of  the  Freshman  Class. 
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The  following  degrees  were  conferred  : 

M.  A. 

FEAXCIS   JOSEPH   CEILEY,    B.  A., 
JOHN  DANIEL   HOFF3IAN,  B.  A. 

E.  M. 

PvICHAED   SINGMASTEE   BREINIG, 
OTTO   CORNTELIIjS   BTTEKHAEDT, 
AiFEED   ELI  LEWIS,  JE.,  B.  S., 
T\'YNDHAJrI   HAETEY  STOKES,  B.  S., 
WADE   HAMPTON  WOODS,  B.  S.,  B.  M. 

B.  A. 

SAMUEL   EEWIN   BEEOEE. 
EDGAE    CA3IPBELL, 
WILLIA3I  DOLLOWAY  FAEWELL, 
AETHUR  HUGH   FEAZIEE, 
SYLVANUS  EL3IEE   LAJSIBEET. 

B.  S. 

CHAJRIxES  ESTELL   DICKEESON,  JR. 

C.  E. 

EALPH   PUTNA3I   BAENAED, 
HOLDEN  WILLIAM   CHESTEE, 
JUSTICE   COX   COEN-ELIUS, 
CHAELES   HEEBEET   DEANS, 
E:\riL   DIEBITSCH, 
LOUIS  PEE  YOST   GASTON,  B.  S., 
LIGHTNEE   HENDEESON, 
CLAEENCE  WALTER  HUDSON, 
JOHN  JOSEPH   LINCOLN, 
JOHN  JOSEPH  MAETIN, 
ALBERT   DANIEL  OBEELY, 
ALFEED   WALTON   STOCKETT, 
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LESTER   CLARK  TAYLOR, 
AUGUSTUS  THOMPSON  THROOP, 
EDWARD   AUSTIN  WRIGHT, 
JOSEPH   BODINE  WRIGHT. 

M.  E. 
PEARCE   ATKINSON, 
-GUSTAV  AY^RES, 
ALBERT   HARLAN   BATES, 
HERBERT  MACKENZIE   CARSON, 
WILLIAM  ALBERT   CORNELIUS, 
ARCHIBALD   JOHNSTON, 
JOHN   MARTIN  SHARPLESS   KERLIN, 
JOHN  LOCKETT, 

CHARLES  WILLIAMS  MOFFET, 
JOHN  THOMAS   MORROW, 
ROBERT   HENRY'   EDDY'  PORTER, 
ABRAHAM   LINCOLM   ROGERS, 
CHARLES  WILLIAM  SCHWARTZ,  JR., 
CHARLES   PRENTICE  TURNER. 

B.  S. 
(In  Mining  and  Metallurgy.) 

JAMES  WILLOUGHBY'  ANDERSON, 
RICHARD   SINGMASTER   BREINIG, 
OTTO   CORNELIUS   BURKHARDT, 
CHARLES  WILLIAM   CORBIN, 
JOHN   WEBSTER   DOUGHERTY', 
RALPH  MARSHALL   DRAVO, 
FREDERICK   LOUIS   GRAMMER, 
GEORGE   WENTZ   HARRIS, 
CONRAD   EGBERT   HESSE, 
RICHARD   HENRY"   MORRIS,  JR., 
ARNOLD   KARTHAUS  REESE, 
ARTHUR  MOULT  SMYTH, 
CLARENCE  WALKER, 
HARRY  RUSH  WOODALL. 
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A.  C. 
JOSEPH   LiEANDER   BUDD, 
FRANCIS  JOSEPH   CARMAN, 
ERNEST   HIPOLITE   DU  VIVIER, 
MILTON  HENRY   FEHNEE,  B.  S., 
JOHN  STOWER   KELLOGG,  JR., 
ARTHUR   LONG, 
CHARLES   HENRY   MILLER, 
WILLIAM   ELLIS   MORRIS, 
JOSEPH   MICHAEL  O'M ALLEY, 
WALTER   EARLE  WEIMER, 

The  Benediction  was  then  pronounced  by  the  Bishop. 

THE  WILBUR  SCHOLARSHIP. 

This  Scholarship  was  founded  in  1872  by  E.  P.  Wilbur, 
Esq.,  of  South  Bethlehem,  and  is  the  sum  of  $200  awarded 
annually  to  the  student  in  the  Sophomore  Class  having  the 
best  record. 

THE  ALUMNI  SCHOLARSHIP. 

The  Alumni  Association  of  the  University  has  established 
a  Scholarship  of  the  value  of  $250  per  annum,  subject  to 
the  following  conditions : 

1.  That  the  Scholarship  shall  only  be  awarded  to  a  student 
really  in  need  of  it. 

2.  That  the  Scholarship  shall  not  apply  to  the  first  year 
of  any  student's  course ;  he  must  without  this  aid  have 
gone  through  one  year,  and  must  be  prepared  to  start  the 
second  year  free  from  all  conditions. 

3.  That  the  Scholarship  shall  not  be  continued  to  a 
student  who  shall  at  any  time  during  his  course  carry  any 
-condition  over  eight  weeks  beyond  the  date  of  the  exami- 
nation in  which  he  failed. 

Subject  only  to  the  above  conditions  the  disposal  of  the 
fund  shall  until  otherwise  directed  be  in  the  hands  of  the 
President  of  the  University. 
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THE  HENRY  S.  HAINES  MEMORIAL  SCHOLARSHIP. 

Mrs.  Henry  S.  Haines,  of  Savannah,  Ga.,  has  established 
:a  scholarship  of  the  annual  value  of  $200  which  is  to  be 
devoted  to  the  support  at  the  Lehigh  University,  through- 
out his  scholastic  career,  of  one  student  in  the  School  of 
Mechanical  Engineering  ;  the  selection  to  be  made  by  Mrs. 
Haines  herself,  during  her  life-time. 


WILBUR  PRIZE. 

By  the  generosity  of  E.  P.  Wilbur,  Esq.,  a  fund  has  been 
•established  yielding  an  annual  income  of  $100,  for  distribu- 
tion in  prizes  as  the  Facultj^  sl^all  determine. 

ALUMNI  PRIZES  FOR  ORATORY. 

The  "Alumni  Association  of  the  Lehigh  University  "  has 
established  an  Annual  Sum  of  Fifty  Dollars,  to  be  dis- 
tributed as  prizes  for  excellence  in  Oratory,  subject  to  the 
following 

REGULATIONS. 

1.  The  Contest  shall  be  held  on  the  22d  day  of  February, 
or  on  the  day  designated  by  the  University  to  commemorate 
the  birthday  of  Washington. 

2.  There  shall  be  a  first  prize  of  $25,  a  second  of  |15,  and 
a  third  of  $10. 

3.  To  entitle  one  to  be  a  competitor  he  must  be  a  member 
of  the  Junior  Class,  takiiig  a  regular  course. 

4.  Subjects  for  the  oration  shall  be  announced  at  the 
beginning  of  the.  first  Term  of  every  jeai%  and  uj)on  one  of 
these  each  competitor  shall  write  an  oration  not  to  exceed 
eight  minutes  in  delivery. 

5.  Each  oration  shall  bear  upon  its  first  page  a  fictitious 
name  or  motto,  and  shall  be  accompanied  by  a  sealed 
envelope,  which  shall  be  superscribed  with  the  same  name 
or  motto,  and  an  address  by  which  it  may  be  reclaimed. 
The  envelope  shall  contain  the  real  name  and  address  of  the 
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writer,  with  the  declaration  that  the  oration  is  his  own 
original  work.  The  examiner,  having  adopted  a  standard 
of  excellence,  may  reject  any  or  all  of  the  orations  pre- 
sented which  do  not  attain  to  this  standard  ;  of  such  as  do 
— should  they  be  sufficient  in  number — the  best  six  shall  be 
chosen,  and  their  envelopes  opened.  The  others  shall  be 
returned  to  the  address  given  with  their  envelopes  un- 
opened. 

6.  The  Executive  Committee  of  the  Alumni  Association, 
or  a  committee  of  not  fewer  than  three  to  be  appointed  by 
them,  shall  hear  the  competitors,  whose  orations  shall  have 
been  approved,  and  the  awards  shall  be  made  by  a  majority 
of  these  Judges. 

7.  In  awarding  the  prizes  the  judges  shall  consider  both 
the  literary  merits  and  the  delivery  of  each  oration. 

8.  These  rules  are  subject  to  amendment  by  the  Faculty. 

At  the  last  contest,  the  First  Prize  was  awarded  to 
Howard  Augustus  Foering, 

the  Second,  to 

Robert  Engeer  Neumeyer, 

and  the  Third,  to 

Edwin  Jay  Prindee. 

The  next  contest  will  take  place  February  22,.  1890. 
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ENTRANCE  EXAMINATION   PAPERS. 

Used  at  the  Examination  in  1889. 

[Requests  for  other  examination  papers  than  those  herein  printed 
can  not  be  granted.] 

I. -ENGLISH   GRAMMAR. 

1.  Give  the  principal  parts  of  the  verbs  shrink,  kneel,  let,, 
beat,  chide,  fly,  shake,  thrive,  siuiin. 

1.  How  is  the  plural  of  compound  nouns  formed?  Give 
two  nouns  that  have  no  plural  form  ;  two  that  have  no 
singular  form. 

3.  Name  and  define  the  different  classes  of  adjective 
pronouns. 

4.  Write  four  sentences  :  the  first  is  to  contain  that  as  an 
adjective  ;  the  second,  that  as  a  relative  pronoun  ;  the  third, 
that  as  an  adjective  pronoun  ;  the  fourth,  that  as  a  con- 
junction. 

5.  How  are  the  person  and  number  of  the  verb  determined 
when  the  subject  is  compound? 

6.  Correct  or  justify  the  following  sentences  : 

a.  Neither  Anna  nor  Ernesc  have  permission  to  go. 
h.  Everybody  are  very  kind  to  her. 

c.  Let  any  pupil  put  this  in  diagram  if  they  can. 

d.  Was  it  thou  or  the  wind  who  shut  the  door  ? 

e.  All  pupils  which  have  recited  may  be  dismissed. 
/.  It  was  me  that  did  it. 

g.  I  bade  him  to  take  heed  lest  he  makes  life  a  failure  ?" 
h.  The  number  of  bounty  jumpers  are  enormous. 
i.  How  is  the  gender  and   number  of   the   relative- 
known  ? 
j.  I  can  not  tell  who  I  saw"  there. 

7.  Analyze  this  sentence  fully,  naming  and  classifying 
all  clauses.  Name  five  adjective  phrases  found  in  it.  Parse 
words  in  italics. 
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"The  storrQ  had  hmg  given  place  to  a  calm  the  most  pro- 
found^ and  the  evening  was  pretty  far  advanced,  when  the 
three  friends,  or,  as  one  might  say,  both  in  a  civil  and  re- 
ligious sense,  and  with  proper  deference  and  regard  to  the 
holy  state  of  matrimony,  the  two  friends  (Mr.  and  Mrs. 
Brodie  counting  as  no  more  tha7i  one )  were  startled  hy  the 
noise  of  loud  and  angry  threatenings  below  stairs,  which 
presently  attained  so  high  a  pitch,  and  were  conveyed 
besides  by  language  so  towering  and  ferocious  that  it  could 
hardly  have  been  surpassed,  if  there  had  actually  been  a 
Saracen's  head  then  present  in  the  establishment,  supported 
on  the  shoulders  and  surmounting  the  trunk  of  a  real,  live, 
furious,  and  most  unappeasable  Saracen." 

II.— GEOGRAPHY. 

An  outline  map  of  the  Eastern  half  of  the  United  States 
was  furnished  to  each  applicant  and  he  was  required  to 
•draw  the  boundaries  of  States,  place  capitals  and  chief 
cities,  principal  rivers  and  mountain  systems. 

III.— UNITED  STATES  HISTORY. 

1.  When  did  New  Jersey  become  a  Royal? — when  an  en- 
tirely separate  Colony?— and  when  were  the  first  settle- 
ments made  ? 

2.  What  three  Acts  were  passed  by  Parliament  in  1767? 
What  was  their  effect  on  the  Colonies?  What  was  done  for 
the  next  six  years  ?  Who  were  the  Whigs,  and  who  the 
Tories  ? 

3.  What  powers  were  given  to  Washington  by  Congress 
before  its  abandoning  Philadelphia?  When  did  Wash- 
ington take  Trenton,  and  when  did  the  battle  of  Princeton 
take  place  ? 

4.  Who  were  about  1786  the  leading  men  of  the  country? 
and  what  did  they  propose,  in  order  to  make  a  Constitution 
in  place  of  the  Articles  of  Confederation  ?  When  was  this 
Constitution  agreed  to,  and  when  had  it  to  go  into  force  ? 

5.  What  were  the  leading  events  of  Adams's  Administra- 
tion ?    Has  Adams  served  one  or  two  terms  ? 
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6.  What  were  the  four  parties  at  the  Presidential  election 
of  1860  ?  and  who  were  their  candidates  ? 

7.  What  were  the  positions  of  the  Union  army  in  the 
West  in  the  beginning  of  1863?  What  were  the  different 
plans  of  Gen.  Grant  about  Vicksburg?  Who  commanded 
in  Vicksburg?  and  when  was  Vicksburg  taken? 

8.  How  is  the  Senate  composed  ?  How  are  the  Senators 
chosen,  and  how  long  do  they  serve  ?  Who  presides  over 
the  Senate  ?    When  does  the  Chief  Justice  preside  ? 

9.  Name  at  least  four  of  the  powers  that  are  denied  to- 
the  States. 

10.  How  is  a  vacancy  by  the  removal,  death,  resignation 
or  inability  of  the  Vice-President  to  be  provided  for? 

IV.— ARITHMETIC. 

1.  fa)  Write  the  numbers :  ten  billions  and  ten  ;  one 
million  and  one  millionth  ;  eleven  thousand  eleven  hun- 
dred and  eleven. 

(6)  What  is  an  odd  number?  A  prime  number?  A 
factor  ?  A  dividend  ?  A  quotient  ? 

(c)  Give  rules  for  position  of  decimal  point  in  multi- 
plication and  division. 

2.  How  many  square  inches  in  a  square  foot?  How  many 
inches  in  a  metre  ?  In  a  link  ?  Links  in  a  chain  ?  Square 
rods  in  an  acre  ? 

3.  Bethlehem  is  1°  40^  3^^  East  of  Washington.  What  is 
the  time  at  Bethlehem  when  it  is  2  P.M.  at  Washington? 

4.  1  mile  10  rods  3  feet  2  inches  equal  how  many  kilo- 
metres ? 

5.  Find  interest,  discount,  and  bank  discount  on  $1755.16 
for  60  days  at  5  per  cent. 

6.  At  what  time  between  6  and  7  o'clock  will  the  hour 
and  minute  hand  of  a  clock  be  together  ? 

v.— GEOMETRY. 

1.  (a)  Detine  a  right  line  ;  a  plane  ;  a  plane  angle  ;  a 
right  angle. 

(b)  Define  the  various  kinds  of  triangles  ;  also  quad- 
rilaterals. 
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(c)  Define  a  circle  :  a  chord  :  a  secant ;  a  tangent ;  a 
sector :  a  segment. 

2.  (a)  Define  a  diedral  angle  ;  plane  angle  of  a  diedral 
angle  ;  polyedral  angle  ;  convex  polyedral  angle. 

I  b)  Define  similar  polygons ;  regular  polygons ; 
geometrical  locus.  State  the  conditions  under  which  a 
single  figure  is  said  to  be  symmetrical. 

(c)  Define  a  variable  ;  limit  of  a  variable.  Give  ex- 
ample of  limit  of  a  variable.  Define  maximum  quantity ; 
mininlum  quantity.  Give  example  of  a  maximum  quantity. 

.3.  The  three  medial  lines  of  a  triangle  meet  in  a  point. 

4.  If  the  sum  of  two  opposite  sides  of  a  quadrilateral  is 
^qual  tci  the  sum  of  the  other  two  sides,  the  quadrilateral 
may  be  circumscribed  about  a  circle. 

•5.  If  Through  any  fixed  point  in  the  j)lane  of  a  circle  a 
•chord  is  drawn,  the  product  of  the  segments  is  the  same 
whatever  the  direction  of  the  chord  (take  the  point  outside 
the  circle  . 

6.  If  similar  polygons  be  constructed  upon  the  sides  of  a 
right  triangle  as  homologous  sides,  the  one  on  the  hy]30the- 
nuse  will  be  equivalent  to  the  sum  of  those  on  the  other 
two  sides. 

7.  Show  how  to  compute  the  ratio  of  the  diameter  of  a 
■circle  to  the  e?>cwm/e/*e».ce-approximately. 

8.  Of  all  i^lane  figures  having  the  same  area  the  circle 
has  the  minimum  perimeter. 

9.  A  common  perpendicular  can  be  drawn  to  any  two 
lines  not  in  the  same  plane,  and  but  one. 

10.  The  sum  of  all  the  face  angles  of  any  polyedral  angle 
is  less  than  four  right  angles. 

VI.— ALGEBRA. 

1.  (a)  Give  definitions  of  quantity  :  number ;  commen- 
sui'able  quantities  :  theorem  ;  axiom  :  postulate. 

(.6)  Give  definitions   of   involution  ;    evolution ;  equa- 
tion ;  degree  of  an  equation. 

2.  (.a J  What  is  the  greatest  common  divisor  of  two  or 
more  quantities  ?  What  is  elimination  '?  Explain  the  three 
methods  of  elimination. 
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(5)  Explain  how  fractions  are  added  and  multiplied. 
Explain  how  radicals  are  added  and  multiplied. 

3.  Give  formulae  for  nth  term  and  sum  of  n  terms  of  an 
arithmetical  progression.  What  is  the  form  to  which  every 
equation  of  the  second  degree  may  be  reduced  ? 

4.  Find  the  greatest  common  divisor  of  the  following  : 


42;3  _  6x-2  —  ^x  4-  3 
2a:^  +    x'  4-    X  —  1 


r     6.i'2  _  30x'  —  36  1 
\     9.^-2  +  27a;  -f-  18    \ 


I 
5.  Solve  the  following  equations : 


12.^2  —  12 


J 


{a  4-  x){^^  -\-  x)  =  {m  4-  x){n  -\-  x): 

X  —  2 


X  }J, 


6  .o 


.05 


y      ■s 


a 
1 
6' 


4;    \ 


X 


6.  Reduce  the   following  expressions  to  simplest    forms 
-\-x  1—x       \     II  4-  V—\       1  —  s/'. 


(rr 


4.N/14- 


X 


1 


a^^'^l  — v/— 1      14-n/_i/' 


( 


a 


1  —  a; 


a 


3  1 


X  - 


a 


7.  A  sum  of  money  at  interest  amounted  to  |550  in  ten 
months,  and  to  |560  in  12  months.  What  was  the  sum,  and 
the  rate  per  cent.  ? 

8.  Solve  the  following  equations  : 


v/  X  —  \^x  —  3 


n/ 


^=:  find  value  of  x. 


X 


a  4-  6  -f-  a;       a       b       a;' 


find  value  of  x. 


2aj2  —  2a;^  —  i/"^  =    3  ; 
x^  4-  3a:^  +  ?/2  =  11  ; 


find  value  of  x  and  ^. 
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VII— PHYSICS. 


Note. — The  examination  in  Physics  must  he  passed  in 
June  or  September  of  that  year  in  which  the  candidate  pro- 
poses to  enter  the  University. 

1.  Define  {a)  Absolute  Unit  of  Force. 

(6)  Gravitation. 

(e)  Difference  of  Potential. 

{d)  Luminous  Body. 

(e)  Mechanical  Equivalent  of  Heat. 

2.  What  is  Mariotte's  Law  ? 

3.  How  much  wate^  will  flow  from  an  orifice  2  inches  in 
diameter  in  an  hour,  if  the  surface  is  kept  49  feet  above  the 
center  of  the  orifice,  and  what  will  be  the  velocity  of  the 
water  as  it  issues  ? 

4.  A  bodv  falls  1000  meters  in  vacuo. 

(a)  What  is  the  time  of  its  fall  ? 
(6)  What  is  its  velocity  at  the  end? 

5.  What  are  the  Elements  of  a  Musical  Sound  ?  Name 
and  define  them. 

6.  An  observer  supposes  himself  in  the  range  of  a  distant 
cannon,  the  report  of  which  he  hears  19  st  conds  after  seeing 
the  flash  ;  how  soon  may  he  apprehend  danger  from  the 
ball,  supposing  it  to  fly  at  the  rate  of  a  mile  in  8  seconds, 
the  temperature  of  the  air  being  84  degrees  Fahrenheit  ? 

7.  How  can  the  Latent  Heat  of  Water  be  determined  ex- 
perimentally ? 

8.  Five  pounds  of  ice  at  32  degrees  Fahrenheit  are  mixed 
with  7  pounds  of  water  at  200  degrees  Fahrenheit.  What 
will  be  the  temperature  of  the  mixture  ? 

9.  How  much  ice  at  32  degrees  Fahrenheit  is  required  to- 
cool  10  pounds  of  mercury  at  300  degrees  Fahrenheit  to  the 
freezing  point  of  water,  the  specific  heat  of  mercury  being 
0.0333? 

10.  What  is  Double  Refraction  ? 

11.  If  a  battery  of  6  cells,  each  with  an  E.M.F.  of  1.4  volts 
and  an  internal  resistance  of  5  ohms,  be  arranged  w^ith  an 
external  resistance  of  80  ohms,  first  in  parallel  and  secondly 
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in  series  ;    what  would  be  the  strength  of  current  in  each 
case? 

12.  Describe  the  Electrophorus. 

13.  Describe  the  Electric  Lamps. 

(a)  Arc. 

ib)  Incandescent. 

14.  What  must  be  the  potential  of  a  battery,  which  with 
a  total  resistance  of  4.6  ohms  gives  a  current  of  0.036  am- 
peres ? 

VIII.— LATIN. 

I.  Grammak. 

[In  writing  Latin  words  of  more  than  two  syllables,  mark 
the  quantitj^  of  the  penult.] 

1.  Give  the  genitive  and  accusative  singular  of  portus, 
animus,  pelaguH  ;  the  genitive  and  dative  plural  of  dea,  vis, 
ccqjut,  mare;  the  dative  singular  of  aliquis,  coma;  the 
nominative  singular  of  nivem. 

2.  Decline  in  full :  nubes,  dies,  idem,  alius,  m,ovens. 

3.  Give  gender  of  the  following  words  with  reason  for 
each :  nauta,  (a  sailor),  m^orus  (a  mulberry  tree),  Carthago, 
carbasus,  lac. 

4.  Compare  the  adjectives  gracilis,  mains,  nequarn,  creber 
and  the  adverb  prope. 

5.  Write  the  ordinal  numerals  from  one  to  ten  inclusive  ; 
and  decline  the  cardinal  number  two. 

6.  Give  the  principal  parts  of  the  verbs  from  which  the 
following  forms  are  derived :  vivite,  cedentia,  jussus,  vestit, 
ruperat. 

7.  Give  the  imperfect  and  perfect  subjunctive  active,  and 
the  present  and  future  participles  of  fero,  capio,  pono. 

8.  Inflect  the  present  subjunctive  and  present  imperative 
of  60 ;  and  the  future  and  perfect  indicative  of  fio. 

9.  Give  the  participles  of  the  verb  loquor  and  state  how  a 
deponent  verb  differs  from  a  passive  verb. 

10.  Explain  the  subjunctives  occurring  in  the  following 
sentences  : 
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(a)  Facerein,  sijuberes. 

{b )  A memus  patriam. 

(e)  Ac  fult  antea  tempus^  cum  Gennanos  Oalli  virtute 
superarent. 

id)  Hare  mandate  Reinos  reUquosque  Belgas  adeat. 

y^h^ai  classes  of  verbs  take  two  accusatives  ?  What  con- 
struction is  used  with  verbs  of  remembering? 

II.  Caesar. 

Translate  {Bk.  11. ,  U;  :— 

Pro  hisDivitiacus-nam  post  discessum  Belgarum,  dimis- 
sis  Haeduorum  copiis,  ad  eum  reverterat — facit  verba : 
'Bellovacos  omni  tempore  in  tide  atque  amicitia  civitatis 
Haeduae  fuisse  :  imjDulsos  a  suis  priucipibus,  qui  dicerent 
Haeduos,  ab  Caesare  in  servitutem  redactos,  omnes  indigni- 
tates  contumeliasque  perferre,  et  ab  Haeduis  defecisse,  et 
populo  Eomano  beUum  intulisse.  Qui  ejus  consilii  prin- 
cipes  fii.ss&nt,  quod  intellegerent  quantam  calamitatem 
civitati  intulissent,  in  Britanniam  profugisse.' 

Where  did  the  Bellovaci  dwell  ?  Which  are  the  principal 
verbs  in  the  speech  ?    What  is  the  antecedent  of  Qiiif 

Translate  [Bk.  IV.,  o\  .•— 

His  de  rebus  Caesar  certior  factus,  et  infirmitatem  Gal- 
lorum  veritus,  quod  sunt  in  consiliis  capiendis  mobiles  et 
novis  plerumque  rebus  student,  nihil  his  comra.ittendum 
existimavit.  Est  enim  hoc  Gallicae  consuetudinis,  uti  et 
viatores  etiam  invitos  consistere  cogant,  et  quid  quisque 
eorum  de  quaque  re  audierit  aut  cognoverit  quaerant ;  et 
mercatores  in  oppidis  vulgus  circumsistat,  quibusque  ex 
regionibus  veniant  quasque  ibi  res  cognoverint  pronuntiare 
cogant. 

How  long  was  Caesar  in  Gaul  ?     Cogant^  why  subjunctive  ? 

III.  Cicero. 

Translate  {Cat.  II.,  \1S)  :— 

Hie  ego  vehemens  ille  consul,  qui  verbo  civis  in  exsilium 
eicio,   quaesivi    a  Catilina  in  nocturno  conventu    ad   M. 
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Laecam  fuisset  necne.  Cum  ille,  homo  audacissimiis,  con- 
scientia  convictus,  prim.o  reticuisset,  patefeci  cetera :  quid 
ea  nocte  egisset,  quid  in  proximam.  constituisset,  quern,  ad 
modum  esset  ei  ratio  totius  belli  descripta,  edocui. 

Why  is  fuisset  in  the  subjunctive  ?  What  is  the  difference 
between  homo  and  t'ir  f 

Translate  {Cat.  IV.,  118):— 

Quae  cum  ita  sint,  patres  conscrijjti,  vobis  populi  Romani 
praesidia  non  desunt  :  vos  ne  populo  Romano  deesse  vide- 
amini  providete.  Habetis  consulem  ex  i)lurimis  periculis  et 
insidiis  atque  ex  media  morte,  non  ad  vitam  suam,  sed  ad 
salutem  vestram  reservatum.  Omnes  ordines  ad  conser- 
vandam  rem  publicam  mente,  voluntate,  voce  consentinnt. 

(Archias,  ^26)  :— 

Itaque,  credo,  si  civis  Romanus  Archias  legibus  non  esset, 
ut  ab  aliquo  imperatore  civitate  donaretur  perficere  non 
potuit.  Sulla  cum  Hispanos  donaret  et  Gallos,  credo  hunc 
petentem  repudiasset :  quem  nos  in  contione  vidimus,  cum 
ei  libellum  makis  poeta  de  populo  subjeeisset,  quod  epi- 
gramma  in  eum  fecisset,  tantummodo  alternis  versibus 
longiusculis,  statim  ex  eis  rebus  quas  tunc  vendebat  jubere 
ei  praemium  tribui,  sed  ea  condicione,  ne  quid  postea 
scriberet. 

How  is  the  word  credo  used  here  ?  Explain  the  forma- 
tion of  libellum. 

Translate  [Mamlian  Law,  |-^7)  / — 

Reliquum  est  ut  de  felicitate  (quam  praestare  de  se  ipso 
nemo  potest,  meminisse  et  commemorare  de  altero  possu- 
mus,  sicut  aequum  est  homines  de  potestate  deorum)  timide 
et  pauca  dicamus.  Ego  enim  sic  existimo  :  Maximo,  Mar- 
cello,  Scipioni,  Mario,  et  ceteris  magnis  imperatoribus  non 
solum  propter  virtutem,  sed  etiam  propter  fortunam  saepius 
imperia  mandata  atque  exercitus  esse  commissos. 

What  idea  was  conveyed  to  the  Roman  by  the  word 
felicitate  9 

Give  dates  of  the  four  men  named. 
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IV.  Vergil. 

Translate  (Aen.  11.^  318)  :  — 
Ecce  autem  telis  Panthus  elapsus  Achivora, 
Paathus  Orthryades,  arcis  Phoebique  sacerdos, 
Sacra  manu  victosque  deos  parvumque  nepoteni 
Ipse  trahit,  cursuque  amens  ad  limina  tendit. 
'  Quo  res  sumnia  loco,  Panthu?    Quam  prendimus  arcem?  ' 
Vix  ea  fatus  eram,  gemitii  cum  talia  reddit : 
Venit  surama  dies  et  ineluctabile  tempus 
Dardaiiiae  :  fuimus  Troes,  fuit  Ilium  et  ingens 
Gloria  Teucrorum  ;  ferus  omnia  Juppiter  Argos 
Transtulit ;  incensa  Danai  dominantur  in  urbe. 

Write  out  the  first  and  third  lines,  dividing  them  into  feet 
and  marking  the  caesuras  and  the  ictus.  Explain  the  form 
Achivom.     Tell  who  Phoebus  was. 

Translate  {Aen.  VI.,  1^4)  ' — 
Talibus  orabat  dictis,  arasque  tenebat, 
Cum  sic  orsa  loqui  vates  :  '  Sate  sanguine  divom,, 
Tros  Anchisiade,  facilis  descensus  Averno  ; 
Noctes  atque  dies  patet  atri  janua  Ditis  ; 
Ssd  revocare  gradum  superasque  evadere  ad  auras, 
Hoc  opus,  hie  labor  est.' 

How  is  Anchisiade  declined  ?    Who  is  the  spea*ker? 

V.  Latin  at  Sight. 

Caesar  eo  tempore  cum  legione  una  profectus  ad  recipien- 
das  ulter lores  civitates  et  rem  frumentariam  expediendam, 
qua  anguste  utebatur,  erat  ad  Buthrotum,  ojjpositum  Cor- 
cyrae.  Ibi  certior  ab  Acilio  et  Murco  per  litteras  factus  de 
postulatis  Libonis  et  Bibuli  legionem  relinquit ;  ipse  Ori- 
cum  revertitur.  Eo  cum  venisset,  evocantur  illi  ad  collo- 
quium. Prodit  Libo  atque  excusat  Bibulum,  quod  is  ira- 
cundia  summa  erat  inimicitiasque  habebat  etiam  privatas 
cum  Caesare  ex  aedilitate  et  praetura  conceptas  :  ob  eam 
causam  colloquium  vitasse,  ne  res  maximae  spei  maximae- 
que  utilitatis  ejus  iracundia  impedirentur.  —  Caes.  B.  Civ. 
TIL,  16. 
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VI.  Latin  Prose  Composition. 

1.  Caesar  sent  Labienus  to  occuidv  (ogcujdo)  the  top  of  the 
mountain  near  the  camp  of  the  enemy.  2.  They  marched 
for  fourteen  days  continuously  lest  the  Romans  should  cap- 
ture [capio]  the  ford  (vadum).  3.  The  Germans  were  brave, 
-of  great  stature  [translate  size  {magnitudo)  of  body]  and  used 
skins  {pellis)  as  clothing  (vestitus).  4.  In  the  consulship  of 
Lucius  Piso  and  Aulus  Gabinius,  Caesar  came  from  Rome 
to  Geneva.  5.  If  he  had  been  less  brave  he  could  never 
have  conquered  (vinco)  the  Helvetians.  6.  Caesar  said  that 
Ariovistus  had  most  eagerly  {cupidissime)  sought  {appeto) 
the  friendship  [amicitia)  of  the  Romans  during  his  consul- 
ship ;  why  should  any  one  think  that  he  would  not  do  his 
duty  iofficiumi)? 

VII.  Roman  History. 

1.  Give  an  account  of  how  the  Kingship  came  to  an  end 
in  Rome,  with  the  date  of  the  expulsion  of  the  kings. 

2.  State  the  main  events  in  the  struggle  for  power  be- 
tween the  patricians  and  the  plebeians. 

3.  Give  the  life  of  Marius. 

4.  Who  fought  the  following  battles  and  who  were  vic- 
torious :  Mount  Vesuvius,  Cannae,  Zama,  Philippi,  Actium? 

5.  Give  the  names  and  dates  of  the  first  five  emperors. 

IX.— GREEK. 
I.  Grammar. 

1.  Write  the  second  person  singular  of  the  present  and  fu- 
ture indicative,  and  the  third  person  singular  and  second 
person  plural  of  the  perfect  indicative  of  the  compound  verb 
ano-iKv^Ojxai^  and  state  which  rules  of  vowel  and  conso- 
nant change  are  illustrated. 

2.  o  dh  TteiSeTai  re  nai  avWafiftavEi  — which  rules 
of  accentuation  are  illustrated  ? 

3.  Decline  through  all  numbers  Xeaiva^  rovg^  eXniSy 
avrfp  ;    through  the  singular  rafiiag,  xipa^^  yvvrj. 
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4.  Compare  the  adjectives  rax^^,  aiaxP^^y  (DGDq)pGJV, 
■5.  Give  the  principal  parrs  of  yi]'vopiaiy  yiyvGD(j?iGJ ^ 

The  :i^yn':'p-:-  :'.  f.,  flrsr  lorm  in  each  mode)  of  the  aorist  pas- 
sive  ''r  oTcW'io  :  the  inflection  through  the  numbers  and 
pTri':'n^  oi  ih-;-  presiE-nt  ':'ptative  of  d idoDUi  :  the  present 
pariiciple.  nominative  singular  three  genders'  of  wtjiui 
and  r:  iuicci. 

H.  Xanif  hve  prepositions  that  are  used  wirh  the  dative 
and  give  the  meaning  of  each. 

7.  TS'har  is  the  difference  in  meaning  between  oiSa 
) ' ij a (jyEiv  and  oid a  i - u a qjCl'/v  ? 

8.  What  is  the  diff-rr-nce  in  meaning  between  6z  Tovro 
eTtoiei.    xaXc^i:    cxv     c-cici,    and    ci    tovto    ETtoiifQEy 

9.  Translate  ini  j  Greek  :  But  since  you  do  not  wish  to 
pr  JLT-rd  vrirh  rne  ,  it  is  "f  course  necessary  for  nie  either  to 
betrav^  v.j  i  an'l  avail-mvseh-of  -  the  fi'iendship  of  Cvrus  or 
having  lied  to  him  to  eo  with  vou.  Whether  now  I  shall 
do  what  is  right  I  kn  jw  not,  but  at  any  rate  I  will  choose 
y.-ju  iiTid  with  you  I  will  suffer  whatever  may  be  necessary. 

^  npoSidoDfAi. 

II.  AVAEASIS. 

1.  Trartslate: 

cpsro  ^t  aoy.civ  1:00:  to  apxi^ior  eivai  nai  doxeiv 

TOY      /ItV      KuXoDt      TTOlOi'i'Tu      eTiaU'ElV,    TOY  6t     a6i- 

xr,i-rra  jii)  eTtaivaiv.  roiyapobv  avTCD  01  ptv  xa- 
Xoi  re  KayaSoi  tqjv  (Jvvovtgjv  evvoi  jjffav.  01  Se 
aoiKoi  errefiovXevov  ods  eLmerax^ipi^TG)  ovri.  ore 
dt  a7tidvi]GKEv  Tfv  itcbv  0?^  rpianovTa. 

(Construction  of  doueiv,  eTraivc'v.  ovi'Ovtgdv,  ercov'^ 

71''-  a  J  vvuros  effTi  (dt fjuicvi-ia  TJepffiHOv, 

01  Tc  ]'u,j  ;.T,T    :  uvrof^Sadfvrai  xa)  g^  eni  to  ttoXv 
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TteTtoSKDjuevoi  aiffi^  rov  /at}  cpevyeir  evena  ei  \v6si- 
r}(jav.  ear  re  ri^  do pvf3o5  yiyvrfraiy  Sei  enwa^ai 
rov  iTtTtor  Ue'po'}]  avSpiy  xai  ;^a'Az7^G5o'^z  dei,  xai 
dGopaKKjOtrra  avafirjvai  etvi  rov  irntov.  ravra 
dh  Ttavra  x^^^^'^ol  vvxroop  xai  dopv/Sov  ovro^. 

Construction  of  vvjtrosp  (pevysiv^  Xvdsirfffav^  yW~ 
vrjrai  ? 

3.   Translate: 

ai  S^  oixiai'  r/(jav  xarayeioi^  ro  fj.hv  o'ro/.ia  gd6- 
Ttep  qjpearOsy  xaroD  6^  evpeiai.  ai  6t  8i(jo6oi  roi^ 
}Atv  vTtoZvyioLS  opvnraiy  oi  St  ardpoDTtoi  Kart/3ai- 
vov  ETti  7i\i)iaKog.  ev  6t  rai^  oiuiaig  7]Gav  aiye^y 
oieg^  fSoeSy  opviOeg,  xai  ra  i'xyova  rovrcov.  rd  dh 
KrrjVTf  Ttavra  jzA(i9  i'vSov  erptqjsro. 

III.  Homer. 

1.  Translate: 

Mfjrep^  87tsi  ^.H  erexes  ye  jxivvvdaSiov  nep  eovra^ 
rijxrjy  nep  fioi  ocpeWev  O^v^niOs  eyyvaXi^ai^ 
Zevs  vipi^pe}j.err]5.     vvv  6^  ovde  pie  rvrOov  erwev. 
Tf  yap  jj^  'ArpeidT]?y  evpv  xpeiGov  Ay  a  jue  fiv  gov  ^ 
TfrifAijffev.     eXcov  yap  e'x^i  yepa^y  auro^  arrovpas: 

Where  is  aTtovpa?  made?  Wliat  is  the  present  form? 
What  is  the  present  of  erexeg  ? 

2.  Translate  : 

Aaijuovi^^   arpe}Aag  rjao  xai  aXXoov  juvOov  axove^ 
oi'  (jeo  cpeprepoi  eiaiy  6v  6^  ajtroXejuOs  xai  avaXxi3- 
ovre  Ttor^  ev  TtoXefAop  evapiQjxio^  ovr^  evi  /SovXrj. 
ov  }j.ev  TTGog  Ttai^reg  ftaGiXevGojiev  evOaS^  Axocioi^ 
ovx  ay  ado  V  TtoXvxoipavirj.     eig  xoipavog  earoo^ 
sis  ^aaiXevg,  co  edooKe  Kpovov  naig  ayKvXojuTjreao. 

Make  a  list  of  the  forms  peculiar  to  Homer  and  add  the 
corresponding  Attic  forms.  Derivation  of  dvaXxis-^  eva- 
piOfAiogy  noXvxoipavir]  ? 
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3.  Translate: 

EvT^  opeos  7iopvcp?)(ji  Xoros  xaTtx^vev  oiAix^rfv, 
Ttoifjieffiv  ov  ri  q)i\iiv^  kXIttti]  6e  re  vvxrosr  a/.iezv(A), 
roffGov  rig  t^  c'tti  Xevo'Cei,  offov  r  eni  Xdav  'ij](jiv. 
CDS  a  pa  Tc^v  vno  noGGi  xoviffaXo;  Qjpvvr^  aeWrfg 
ipXOi-ievGDv.      naXa  6^  wxa  6ii7ipij6Gov  TieSiow. 

Mark  the  quantities  and  feet  of  these  five  lines. 

IV.  Sight  Reading. 
"iva  St  eidijre  on  ov  iiaiva  ravra  ovro3  Ttoiei, 
aWd  q)V(Dei  Ttpo^ori];  effriVy  avafJLVjjffoD  vjaol^  ra 
rovTQj  TtETtpayptiva.  ovro^  Y^^Py  ^^  ^PXH^  /^^^ 
TiUGJi-i^vog  vno  rov  di]}.iov  xara  tov  Ttarepa 
AyvGJva,  TtpOTterlffraTOs  eylvero  ri)v  di]f.ioxpa- 
riav  pLeraGTTjGai  eis  rovg  rerpaxoffiov^,  xai  inpoD- 
revsv  cV  eksivols.  tTici  d'  iiffdero  avriitaXov  ri  r^ 
oXiyapi'ia  ^vvi(jTauevov,  7ip(^ro^  av  rfyefAc^v  rep 
drji-K^  en^  exeivovs eylrero.  oSev  SrjTrov  xai  xodop- 
ro3  STtixaXeirai.  xai  yap  o  KoSopvo;  ap^orreiv 
pi€v  rois  TtoGiv  afj.q)ortpoi5  doxei,  anofiXin^i  6^  c'tz^ 

1  r 

apiq)orspov. 

dvriTtaXov  =  hostile.     aTrofjXtTteiv  =  to  be  adapted. 
ap/Aorreiv  =  to  fit.  xairo3  =  new. 

xara  =  after  the  manner  of. 
Ho6opvos  =  buskin    a  kind  of  shoe). 
7tp07ter7]g=  eager. 

V.  History. 

1.  Describe  the  expedition  of  Xerxes  against  Greece, 

2.  Give  a  summary  account  of  the  Peloj)onnesian  War. 

3.  Who  was  Epaminondas,  and  for  what  is  he  famous  ? 

4.  When  was  the  battle  of  Chaeroneia  fought?  Where 
was  Chaeroneia  ?  Who  were  the  combatants  ?  What  were 
the  results  ? 

5.  What  changes  did  Ephialtes  and  Pericles  eflfect  in  the 
Athenian  Constitution  ? 
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Mauch  Chunk,  Pa. 

Oscar  Moore  Lance,  A.C,  Superintendent  Plymouth  Water 
Company  and  Plymouth  Light,  Heat  and  Power  Com- 
pany, Cor.  Reynolds  Street  and  Shawnee  Avenue,  Lock 
Box  1034,  Plymouth,  Pa. 

Raymundo  Floresta  de  Miranda,  C.E.,  Division  Engineer, 
Rio  de  Janeiro  and  Northern  R.  R,     Address :  E.  F. 
Principe  de  Grao  Para,  Estagaodo  Areal,  Rio  de  Janeiro, 
Brazil. 
*  Deceased. 
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James  S.  Polhenius,  C.E.,  U.  S.  Assistant  Engineer,  Harbor 
Improvements,  Newport,  Benton  Co.,  Oregon. 

Henry  D.  Scudder,  C.E.,  Hillman  &  Rcudder,  Lumber  and 
Coal,  344  Perry  Street,  Trenton,  N.  J. 

CLASS  OF  1873. 

Washington  Hopkins  Baker,  A.C.,  M.D.,  Medical  Examiner 
for  New  York  Life  Insurance  Co.,  and  for  Northwestern 
Mutual  Life  Insurance  Co.  of  Milwaukee,  Wis.  ;  1610 
Summer  Street,  Philadelphia,  Pa. 

Robert  B.  Claxton,  C.E.,  Teller,  City  Trust,  Safe  Deposit  and 
Surety  Co.,  334  South  loth  Street,  Philadelphia,  Pa. 

James  P.  Stuart  Lawrance,  M.E.,  Passed  Assistant  Engineer 
U.  S.  Navy,  Office  of  Naval  Intelligence,  Bureau  of 
Navigation,  Navy  Department,  Washington,  D.  C. 

Hildebrando  Barjona  de  Miranda,  A.C.,  Professor  of 
English,  College  of  Para,  Para,  Brazil. 

Wallace  M.  Scudder,  M.E.,  Publisher  Newark  Evening' 
News,  844  Broad  Street,  Newark,  N.  J. 

CLASS  OF  1874. 

Casper  Wistar  Haines,  (A.M.,  Haverford,)  C.E.,  Assistant 
Astronomer,  National  Observatory,  Cordova,  Argentine- 
Republic,  S.  A. 

William  D.  Hartshorne,  C.E.,  Superintendent  Arlington 
Mills,  Worsted  Dej^artment,  500  Broadway,  Lawrence^. 
Mass. 

Allan  A.  Herr,  C.E.,  Real  Estate,  Insurance  and  Loan 
Agent,  Lancaster,  Pa. 

Thomas  Merritt,  C.E.,  T.  &  H.  K.  Merritt,  General  Man- 
agers Mutual  Life  Insurance  Co.  of  New  York,  for 
Province  of  Ontario,  41  Yonge  Street,  Toronto,  Ontario^ 
Canada. 

William  Marshall  Rees,  C.E.,  U.  S.  Assistant  Engineer, 
Improving  Mississippi  River,  280  Front  Street,  Mem- 
phis, Tenn. 
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CLASS  OF  1875. 

Charles  Julius  Bechdolt,  C.E.,  Assistant  Engineer,  New 
York  Division,  Pennsylvania  R.  R.,  Jersev  Citv,  N.J. 

Antonio  M,  Canadas,  A.C.,  Chemist,  Loja,  Ecuador. 

John  F.  Halbach,  B.A.,  B.M.,  Attornej'-at-Law,  501  Chest- 
nut Street,  Philadelphia,  Pa. 

W.  Arthur  Lathrop,  C.E.,  Chief  Engineer,  Lehigh  Valley 
Coal  Co.,  Wilkes-Barre,  Pa. 

Arthur  E.  Meaker,  C.E.,  Instructor  in  Mathematics,  Lehigh 
University,  Bethlehem,  Pa. 

Joseph  M.  Morrison,  Jr.,  C.E.,  Resident  Engineer,  Western 
Division,  Wabash  Railway,  Sta.  A.,  Kansas  City,  Mo. 

Erancis  Sebastian  Pecke,  C.E.,  City  Engineer  ;  F.  S.  Pecke 
&  Co.,  Engineers  and  Contractors,  Waterworks  and 
Sewerage,  6  Opera  House  Block,  Watertown,  N.  Y. 

Edward  H.  WiUiams,  Jr.,  (B.A.,  Yale)  A.C.,  E.M.,  F.G.S. A., 
Professor  of  Mining  and  Geology,  Lehigh  University, 
117  Church  Street,  Bethlehem,  Pa. 

^Carl  F.  Zogbaum,  C.E. 

CLASS  OF  1876. 

Frank  C.  Angle,  C.E.,  Attorney-at-Law,  Danville,  Pa. 

James  DeWitt  Carson,  C.E.,  Proprietor  Columbia  Theatre, 
Chicago,  111. 

^Thomas  W.  Frederick,  M.E. 

WiUiam  Griffith,  C.E.,  Assistant  Geologist,  Geological  Sur- 
vey of  Pennsylvania,  Room  45,  Coal  Exchange,  Scran- 
ton,  Pa. 

C.  William  Macfarlane,  C.E.,  General  Manager,  American 
Life  Insurance  Company,  Fourth  and  Walnut  Streets, 
Philadelphia,  Pa. 

Robert  W.  Mahon,  C.E.,  (Ph.D.,  Johns  Hopkins),  316  North 
Exeter  Street,  Baltimore,  Md. 

J.  J.  de  Gama  Malcher,  M.E.,  Naval  Officer,  Custom  House, 
Para,  Brazil. 

WaUer  Percival  Rice,  C.E.,  City  Civil  Engineer,  39  City 
Hall,  Cleveland,  Ohio. 
*  Deceased. 
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Henry  Richards,  E.M.,  Mining  Engineer,  Box  108, 
Dover,  N.  J. 

Louden  W.  Richards,  M.E.,  Superintendent  of  Steel  Depart- 
ment, Chester  Rolling  Mills,  Thurlow,  Pa. 

Charles  L.  Taylor,  E.M.,  General  Manager,  Carnegie,  Phipps 
&  Co.,  Pittsburgh,  Pa. 

CLASS  OF  1877. 

John  Eagley,  C.E.,  North  Springfield,  Erie  Co.,  Pa. 

Percival  D.  Giess,  C.E.,  Bethlehem,  Pa. 

Andrew  M.  Glassel,  C.E. 

George   M.   Heller,  C.E.,  Civil   Engineer,  853   North  20th 

Street,  Philadelphia,  Pa.. 
Henry  S.  Jacoby,  C.E.,   Instructor  in  Civil  Engineering, 

Lehigh  University,  Bethlehem,  Pa. 
James  Fremont  Marstellar,  C.E.,  Division  Superintendent, 

Lehigh  Valley  Coal  Co.,  Snow  Shoe,  Centre  Co.,  Pa. 
Seizo  Miyahara,  C.E.,  Engineer  Office,  Interior  Department, 

Tokio,  Japan. 
Charles  R.  Ranch,  A.C.,  The  Carrollton,  Baltimore,  Md. 
Lewis  T.  Wolle,  C.E.,  Assistant  to  Chief  Engineer  Union 

Pacific  Ry.,  Omaha,  Neb. 

CLASS  OF  1878. 

Charles  Bull,  M.E.,  Assistant  Librarian  and  Bursar,  Gen- 
eral Theological  Seminary,  Chelsea  Square,  New  York 
City. 

James  E.  Gilbert,  C.E.,  Cashier  First  National  Bank, 
Mitchell,  Dakota. 

William  Convers  Hazlett,  M.E.,  Architect,  151  Broadway, 
New  York  City. 

Frank  P.  Howe,  (B.A.,  Brown),  E.M.,  General  Manager,  The 
North  Branch  Steel  Co.,  Danville,  Montour  Co.,  Pa. 

Nathaniel  Lafon,  Jr.,  M.E.,  Fruit  Grower  and  Farmer, 
Paisley,  Fla. 

Benjamin  B.  Nostrand,  Jr.,  M.E.,  Electrical  Engineer, 
United  States  Electric  Lighting  Co.,  120  Broadway, 
New  York  Citv. 
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Miln  n'  p.  Paret,  C.E.,  U.  S.  E-esident  Engineer,  Fernan- 
dina,  Fla. 

Bolbrook  F,  J.  Porter,  M.E.,  Sui)erintendent  Columbia  Col- 
lege, 49th  Street  and  Madison  Avenue,  Kew  York  City. 

"SVilliam  K.  Pvandolph,  C.E. 

I^obert  H.  Read,  B.  A.,  Solicitor  of  Patents,  Pacific  Build- 
in2".  Washintrton.  D.  C. 

_  < 

Henry  C.  Wilson,  C.E.,  General  Manager,  Pilot  Mining 
Co.,  P.  O.  Box  807,  Aspen.  Colo. 

CLASS  OF  1879. 

-James  S.  Cunningham,  M.E.,  Mining  Engineer,  Berwind- 
Whitt^  Coal  Minina:  Co.,  Puuxsutawnev.  Pa. 

Joseph  Hill  Paddock,  M.E.,  Chief  Engineer,  H.  C.  Frick 
Coke  Co.,  Box  108,  Scottdale,  Pa. 

JFitz  AYilliam  Sargent,  C.E.,  Engineer  of  Tests,  Chicago, 
Burlington  &  Quincy  Pv.  Pv.,  142  North  Fourth  Street, 
Aurora.  HI. 

"Biehard  H.  Tucker,  jr.,  C.E.,  Assistant  Astronomer,  Na- 
tional Observatory,  Cordova.  Argentine  Republic,  S.  A. 

CLASS  OF  1880. 

-Abrani  Bruner,  E.M.,  Division  Engineer,  Lynchburg  Divi- 
sion, Norfolk  dz  Western  R.  R.,  (Addre.ss,  care  of  Suj)er- 
intendent's  Office  >,  Roanoke,  Va. 

Murray  Morris  Duncan,  A.C.,  E.  M.,  Sux:)erintendent 
Roane  Iron  Co.,  Rockwood,  Tenn. 

Thomas  Hughlett  Hardcastle,  B.A.;  M.A.,  '82;  LL.B., 
Attorney-at-Law,  31  and  32  Patterson  <k  Thomas  Block, 
Denver,  Colo. 

John  Tinsley  .Jeter,  E.M.,  General  Manager,  The  Rock  Hill 
Granite  Company  and  The  Ryan  Slate  Company,  331  E. 
Broad  Street,  Bethlehem,  Pa. 

Charles  Francis  King,  A.C.,  Real  Estate  Dealer,  Manu- 
facturer of  Toilet  Soaps,  etc.,  Steelton,  Pa. 

George  Ernest  Potter,  C.E. 

.Fred.  Putnam  Spalding,  C.E.,  U.  S.  Assistant  Engineer, 
Greenville,  Miss. 
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Leonard  Blakslee  Treharne,  B.A.,  Journalist,  Hartford 
Tlmes^  Hartford,  Conn. 

Benjamin  Riissel  Van  Kirk,  M.E.,  Locomotive  Designer, 
Baldwin  Locomotive  Works,  2105  Green  Street,  Phila- 
delphia, Pa. 

"^Frederic  Copeland  Wooten,  M.E. 

CLASS  OF  1881. 

William  Simon  Cranz,  A.C. 

Alexander  Patrick  Crilly,  B.A. 

Thomas  Morgan  Eynon,  Jr.,  M.E.,  L.  Schutte  &  Co.,  12th 
and  Thompson  Streets,  Philadelphia,  Pa. 

"Charles  Weed  Gray,  A.C,  Auditor,  Orange  Belt  R3^,  Oak- 
land, Fla. 

Benjamin  Franklin  Haldeman,  E.M.,  Metallurgical  De- 
partment, Cambria  Iron  Co.  Address :  Cambria  Club 
House,  Johnstown,  Pa. 

Lewis  Stockton,  B.A.,  Counselor-at-Law,  284  Main  Street, 
Buffalo,  N.  Y. 

CLASS  OF  1882. 

Louis  Oscar  Emmerich,  E.M.,  Civil  and  Mining  Engineer, 
Hazleton,  Pa. 

Charles  Comstock  Hopkins,  B.S. ;  C.E.,  '84,  Hydraulic  and 
Sanitary  Engineer,  Rome,  N.  Y. 

Elmer  Henry  Lawall,  C.E.,  Superintendent,  Coal  Depart- 
ment, New  York,  Susquehanna  &  Western  Railroad 
Co.,  Scranton,  Pa. 

Robert  Thomas  Morrow,  Jr.,  C.E.,  Supervisor  and  Assistant 
Train  Master,  Lewisburg  &  Tyrone  R.  R.,  Branch  of 
the  Pennsylvania  R.  R.,  Lewisburg,  Pa. 

Eugene  Ricksecker,  C.E.,  Engineer  and  Superintendent, 
Puget  Sound  Creosote  Co.,  Seattle,  Washington. 

John  Dougherty  Ruff,  E.M.,  1523  Spruce  Street,  Philadel- 
phia, Pa. 

*Samuel  Brenton  Sickler,  C.E. 

Martin  Wittmer,  E.M.,  Mining  Engineer,  Glen  Shaw,  Alle- 
gheny Co.,  Pa. 
*  Deceased. 
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CLASS  OF  1883. 

*Enos  Kellar  Bachman,  E.M. 

Walter  Briggs,   B.A.,  Principal  Senior  Grammar  School^ 

214  South  Hyde  Park  Avenue,  Scranton,  Pa. 
Harr}"  Augustus  Butler,  B.S,,  with  M.  S.  Kenimerer,  Mauch 

Chunk,  Pa. 
Hedley  Vicars  .Cooke,  B.A.,    (IjL.B.,  Columbian  Univer- 
sity), Clerk  Treasury  Department,  1309  H  Street,  Wash- 
ington, D.  C. 
Francis  Joseph  Crilly,  B.A. ;  M.A.,  '89;  Customs  Service, 

1239  Xorth  Second  Street,  Philadelphia,  Pa. 
Francis  Wharton  Dalrymple,  C.E.,  Road  Master,  Bradford 

Division,   New   York,    Lake    Erie   &  Western  R.   R., 

Bradford,  Pa. 
Timothy  James  Donahoe,  A.C.,  Superintendent  Magnetic- 
Iron  Ore  Co.,  Carthage,  X.  Y. 
George  Francis  Duck,  E.M.,  Professor  of  Geology  and  Dean 

of  the  Faculty,  Dakota  School  of  Mines,  Rapid  City,  S. 

Dakota. 
Alfred  Edmund  Forstall,  M.E.,   Manager  Xorth   Station^ 

Chicago  Gas-Light  &  Coke  Co.,  Chicago,  111. 
Nathaniel  Oliver  Goldsmith,  M.E.,  Engineer  Weir  Frog  Co.  ^ 

6'j  East  Fourth  Street,  Cincinnati,  Ohio. 
William  Theodore  Goodnow,  C.E.,  Superintendent,  Scovel 

&  Irwin  Construction  Co.,  9  Cole  Building,  Nashville^ 

Tenn. 
John  Daniel  Hoffman,  B.A. ;  M.A.,  '89;  Counselor-at-Law, 

Bethlehem,  Pa. 
George   Gowen  Hood,  C.E.,  Assistant   Engineer,    Central 

R.R.  of  New  Jersey,  Mauch  Chunk,  Pa. 
Garrett  Linderman  Ho^Dpes,  C.E.,  Eagle  Hotel,  Bethlehem, 

Pa. 
Julian  de  Bruyn  Kops,  Jr.,  (B.E.,  University  of  Georgia), 

C.E.,  Assistant  City  Surveyor,  Box  19,  Savannah,  Ga. 
Preston  Albert  Lambert,  B.A.,  Instructor  in  Mathematics, 

Lehigh  University,  South  Bethlehem,  Pa. 

*  Deceased. 
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Edwin  Francis  Miller,  M.E.,  with  R.  D.  Wood  &  Co., 
Camden,  N.  J. 

Rev.  Wilson  Franklin  More,  B.A.,  Pastor  Salem  Reformed 
Church,  Catasauqua,  Pa. 

Nelson  Morrow,  M.E.,  Manager  of  the  Deep  Rock  Springs, 
Oswego,  N.  Y. 

Thomas  Nicholson,  Jr.,  M.E.,  Ashbourne,  Pa. 

George  Spencer  Patterson,  E.M.,  Eraser,  Patterson  &  Surls, 
Engineers  and  Chemists,  Anniston,  Ala. 

Rembrandt  Richard  Peale,  B.S.,  Secretary  and  Treasurer, 
Bloomington  Mining  Co.,  407  Walnut  Street,  Phila- 
delphia, Pa. 

Henry  Allebach  Porterfield,  E.M.,  Engineer  of  Tests, 
Cambria  Iron  Co.,  Box  23,  Johnstown,  Pa. 

Francis  Henry  Purnell,  C.E.,  E.M.,  Member  of  the  Mary- 
land House  of  Delegates,  Berlin,  East  Shore,  Md. 

Jesse  Wilfred  Reno,  E.M.,  Mining  Engineer  and  Metal- 
lurgist, Box  733,  Leadville,  Colorado. 

Charles  Loomis  Rogers,  M.E.,  Assistant  General  Manager, 
Milton  Car  Works,  Milton,  Pa. 

John  Ruddle,  M.E.,  General  Supervisor,  Canal  Department, 
The  Lehigh  Coal  and  Navigation  Co.,  Mauch  Chunk,  Pa. 

Charles  Henry  Stinson,  B.S.,  Attorney-at-Law,  Norristown, 
Pa.  V 

■'^Robert  Stinson,  B.S. 

CLASS  OF  1884. 

Robert  Grier   Cooke,   B.A.,    Reporter,    Tribune    Building, 

New  York  Citv. 
Henry  Bowman  Douglas,  E.M.,  Superintendent  Coal  City 

Coal  and  Coke  Co.,  Jasper,  Walker  Co.,  Ala. 
William    Banks    Foote,     E.M.,     Box    742,     Birmingham, 

Ala. 

Harry  Tallman  Harper,  C.E.,  Northern  Pacific  Ry., . 

Harry  Hurd  Hillegass,  C.E.,  Civil  Engineer,  Reading,  Pa. 
Edwin  Franklin  Hotford,  C.E.,  Secretary  and  Treasurer, 

Birmingham  and  Bessemer  R.R.,  Birmingham,  Ala. 
*  Deceased. 
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John  Andrew  Jardine,  E.M.,  Mining  Engineer.  Address  : 
Care  of  Alabama  National  Bank,  Birmingham,  Ala, 

James  Warner  Kellogg,  M.E.,  Comptroller's  Office,  Kansas 
City,  Fort  Scott  &  Memphis  R.  R.,  Kansas  City,  Mo. 

David  Garrett  Kerr,  B.M.,  Edgar  Thompson  Steel  Works, 
Wilkinsburg,  Pa. 

Frederick  Bowman  Langston,  C.E.,  Architect,  1225  Bed- 
ford Avenue,  Brooklyn,  X.  Y. 

William  Langston,  C.E.,  with  Dean  &  Westbrook,  Bridge 
Engineers  and  Contractors,  32  Liberty  St.,  New  York 
City. 

Robert  Packer  Linderman,  Ph.B.,  President  of  the  Lehigh 
Valley  National  Bank  ;  Vice-President  of  the  Bethle- 
hem Iron  Company.    Address  :  South  Bethlehem,  Pa. 

Joseph  Franklin  Merkle,  C.E.,  Instructor  in  Civil  Engi- 
neeriug,  Lehigh  University,  Bethlehem,  Pa. 

Harry  Krider  Myers,  C.E.,  Manager  and  Mining  Engineer, 
Kittanning  Coal  Co.,  and  Tipton  Coal  &  Coke  Co., 
Tyrone,  Pa. 

Albino  Rosen  do  Nuncio,  M.E.,  3d  Officer  of  the  4th  Section 
of  the  Department  of  Public  Works  of  the  Mexican  Re- 
public, City  of  Mexico. 

James  Ward  Packard,  M.E.,  Assistant  Superintendent, 
Sawyer-Man  Electric  Co.,  516  West  23d  Street,  New 
York  City. 

Alfred  Scull  Reeves,  E.M.,  Tubal  Smelting  Works,  760 
South  Broad  Street,  Philadelphia,  Pa. 

Barry  Searle,  A.C. ,  KJQOxville,  Tenn. 

Lewis  Buckley  Semple,  B.A.,  Instructor  in  Rhetoric,  Lehigh 
University,  Bethlehem,  Pa. 

Augustus  Parker  Smith,  M.E.,  Counselor-at-Law  and 
Patent  Expert ;  Butter  worth.  Hall,  Brown  and  Smith, 
606  Eleventh  Street,  N.  W.,  Washington,  D.  C. 

Murray  Stewart,  M.E.,  Test  Room,  Pennsylvania  R.  R.  Co., 
Logan  House,  Altoona,  Pa. 

Richard  Washington  Walker,  C.E.,  Engineer  in  Guate- 
malan Commission  for  Survey  of  Boundary  between 
Guatemala  and  Mexico,  Guatemala,   Centro-America. 
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James  Angus  Watson,  C.E.,  Assistant  Examiner,  Room  98, 
U.  S.  Patent  Office,  Washington,  D.  C. 

CLASS  OF  1885. 

Warren  Howard  Allen,  A.C.,  Athens,  Pa. 

Harrison  Link  Auchmuty,  C.E.,  Draughtsman,  H.  C. 
Frick  Coke  Co.,  Scottdale,  Pa. 

Theodore  Weld  Birney,  C.E.,  Attorn ey-at-Law,  23 J  White- 
hall Street,  Atlanta,  Ga. 

Harry  Luther  Bowman,  B.M.,  Holler,  32  inch  Steel  Plate 
Mill,  Park  Bros.  &  Co.,  Limited,  5807  Walnut  Street, 

*  E.E.,  Pittsburgh,  Pa. 

William  Harvey  Cooke,  B.A.,  M.D.,  Denver,  Colo. 
William  Noble  Edson,   C.E.,   Superintendent  of  Works, 

Berlin  Iron  Bridge  Co.,  East  Berlin,  Conn. 
John  Roberts  Engelbert,  C.E.,  Assistant  Engineer,  Mineral 

Railroad  &  Mining  Co.,  Shamol^in,  Pa. 
Felix  Freyhold,   C.E.,   Engineer,    Duluth,    Red  Wing  & 

Southern  Railroad  Co.,   St.   James  Hotel,  Red  Wing, 

Minn. 
Irving  Andrew  Heikes,  E.M.,  Professor,  Normal  School, 

Millersville,  Pa. 
David  Kirk  Nicholson,  M.E.,  Assistant  Superintendent  of 

Rolling  Mills,   Pennsylvania  Steel  Co.,  Lock  Box  9, 

Steelton,  Pa. 
Fayette  Brown  Petersen,  C.E.,  Denver,  Colo. 
John  Bertsch  Price,   C.E.,   Teller,   First  National  Bank, 

Hazleton,  Pa. 
Harry   William    Rowley,    M.E,,    Draughtsman,    Dickson 

Manufacturing  Co.,  330  Washington  Avenue,  Scranton, 

Pa. 
^Elliot  Otis  Smith,  C.E. 

Clarence  Moncure  Tolman,  M.E.,  Engineer,  Railway  De- 
partment, Northwest  Electric  Construction  and  Supply 

Co.,  403  &  405  Sibley  Street,  St.  Paul,  Minn. 
John  R.   Wagner,   M.E.,   General   Scientific  Assistant  to 

Hon.  Eckley  B.  Coxe,  Drifton,  Luzerne  Co.,  Pa. 

*  Deceased. 
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James  Hollis  Wells,  C.E.,  with  J.  D.  &  T.  E.  Crimmins, 
Contractors,  1043  Third  Avenue,  New  York  City. 

Cabell  Whitehead,  B.M.,  Assayer,  Bureau  of  the  Mint,, 
Washington,  D.  C. 

CLASS  OF  1886. 

George  Rodney  Booth,  Ph.B.,  Student-at-Law,  with  W.  B. 
Doster,  Esq.,  410  Market  Street,  Bethlehem,  Pa. 

Ricliard  Singmaster  Breinig,  B.S.,  E.M.,  Breinigsville,  Pa, 

John  Henry  Brown,  C.E.,  Assistant  Division  Engineer, 
East  Tennessee,  Virginia  &  Georgia  Ry.,  Atlanta,  Ga. 

Charles  Ellsworth  Clapp,  Ph.B.,  Attorney-at-Law^,  Offices  of 
Estabrook,  Irvine  &  Clapp,  19-21  Wall  Block.  Resi- 
dence :  2205  Farnam  Street,  Omaha,  Neb. 

George  Henry  Cobb,  M.E.,  Pipe  Line  Company,  Elmira, 
New  York. 

William  Henry  Dean,  E.M.,  A.C.,  Professor  of  Chem- 
istry, Harry  Hillman  Academy,  174  South  Franklin 
Street,  Wilkes-Barre,  Pa. 

Frederick  William  Fink,  C.E. 

Robert  Caldwell  Gotwald,  C.E.,  Assistant  Engineer,  Mis- 
souri Pacific  Railway,  Talmage,  Neb. 

Lewis  John  Henry  Grossart,  C.E.,  Civil  Engineer  and  Sur- 
veyor, Rooms  8  and  9,  Globe  Building,  Bethlehem,  Pa. 

Max  Sigismund  Hanauer,  A.C.,  Manager  Union  Assay 
Office,  Salt  Lake  City,  Utah. 

Solomon  Jacob  Harwi,  C.E.,  Chief  Engineer's  Office,  Lehigh 
Valley  Railroad,  Box  186,  Mauch  Chunk,  Pa. 

Simeon  Cole  Hazelton,  E.M.,  Mingo  Furnace  Co.,  Sandy ,^ 
Utah. 

Mark- Antony  de  Wolfe  Howe,  Jr.,  B.A.,  (B.A.  and  A.M. 
Harvard),  Assistant  Editor,  Youth'' s  Companion^  41 
Temple  Place,  Boston,  Mass. 

Charles  Alexander  Junken,  C.E.,  Computer,  Ordnance 
Office,  War  Department,  Washington,  D.  C. 

Guadalupe  Lopez  de  Lara,  M.E.,  Guadalajara,  Jalisco,, 
Mexico. 
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Charles  Augustus  Luckenbach,  B.M.,  Clerk  of  Police  Courts, 

121  Carroll  Avenue,  Angelino  Heights,  Los  Angeles,  Cal. 
William    Anthony    Lj^don,    E.M.,    Assistant    Engineer, 

Chicago  Lake  Tunnel,  2952  Indiana  Ave.,  Chicago,  111. 
Paul    Douglass    Millholland,    C.E.,    Assistant    Engineer, 

George's  Creek  &  Cumberland  R.  R.,  Windsor  Hotel, 

Cumberland,  Md. 
Henry    Gerber    Reist,     M.E.,    Assistant    Superintendent, 

Foundry  and  Machine  Departments,  Harrisburg  Car 

Manufacturing  Co.,  Harrisburg,  Pa. 
Joseph  William  Richards,  A.C.,  Instructor  in  Metallurgy 

and  Blowpiping,  Lehigh  University,  Bethlehem,  Pa. 
George  Mann  Richardson,  A.C.,  Fellow  in  Chemistry,  Johns 

Hopkins  University,  Baltimore,  Md. 
Augustus  Stoughton  Ross,  M.E.,  The  Cyclone  Pulverizer 

Co. ,  15  State  Street,  New  York  City. 
George  Arthur  Ruddle,  Ph.B.,  Principal  Allegheny  County 

Academy,  Cumberland,  Md. 
William  Heysham  Sayre,  jr.,  M.E.,   McDonald  &  Sayre, 

Railroad  Contractors.     Address  :  South  Bethlehem,  Pa. 
John  Selmar  Siebert,  C.E.,  Computer,  Hydrographic  Office, 

Navy  Department,  1137  New  Jersey  Avenue,  N.  W., 

Washington,  D.  C. 
John   Henry  Spengler,  C.E.,  Assistant  Engineer,  Artesian 

Water  Co.,  Memphis,  Tenn. 
Edwin  Stanton  Stackhouse,  E.M.,  Dealer  in  Mine  Timber, 

Shickshinny,  Pa. 
Theodore  Stevens,   E.M.,   Assistant    Superintendent,   The 

Metal  Reduction  Syndicate  of  London,  Patricroft,  Lan- 
.  cashire,  England. 
Joseph  Kiddoo  Surls,  B.M.,  Eraser,  Patterson  &  Surls,  En- 
gineers and  Chemists,  Anniston,  Ala. 
William  Patterson  Taylor,  B.A.,  Assistant  to  Rector  of  St. 

Luke's  Church,  Scranton,  Pa. 
Harry  Toulmin,  Ph.B.,  Assistant  House  Physician,  Johns 

Hopkins  Hospital,  Baltimore,  Md. 
Priestley  Toulmin,  E.M.,  Mining  Engineer,  Sloss  Iron  & 

Steel  Company,  Coalburg,  Ala. 
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Curtis  Hnssey  Veeder,  M.E.,  Draughtsman,  Thomson-Hous- 
ton Electric  Co.,  C20  Atlantic  Avenue,  Boston,  Mass. 
Address  :  113  Franklin  Street,  Lynn,  Mass. 

CLASS  OF  1887. 

Frank  Fielding  Amsden,  E.M.,  Lackawanna  Iron  &  Steel 

Company,  Scranton,  Pa. 
Robert  Webb  Barrell,  E.M.,  Manager  of  Assaying  Depart- 
ment, Mogollon  Consolidated  Mining  Co.,  Cooney,  New 

Mexico. 
Alexander  Bonnot,  C.E.,  Santa  Yuez,  Santa  Barbara  Co., Cal. 
Charles  Austin  Buck,  A.C.,  Assistant  Chemist,  Bethlehem 

Iron  Co.,  South  Bethlehem,  Pa., 
Julian  Carter  Buckner,  M.E.,  Baltiixiore,  Md. 
Benjamin    Amos    Cunningham,   C.E.,   Engineer's    Office, 

Schuylkill  &  Lehigh  Valley  Railroad,  New  Ringgold, 

Schuylkill  Co.,  Pa. 
Eugene  Diven,  M.E.,  Superintendent  of  Construction  De- 
partment, La  France  Fire  Engine  Co.,  957  Lake  Street, 

Elmira,  N.  Y. 
Alfred  Doolittle,  B.A.,  Instructor  in  Ulrich's  Preparatory 

School  for  Lehigh  University,  Bethlehem,  Pa. 
Francis  Rouad  Dravo,  M.E.,  Draughtsman,  Latrobe  Steel 

Works,  Latrobe,  Pa. 
Milton  Henry  Fehnel,  B.S.,  (A.C.,  '89),  Assistant  Chemist, 

E.  C.  Knight  &  Co.,  Sugar  Refiners,  601  Swanson  Street, 

Philadelphia,  Pa. 
Harvey  Sheafe  Fisher,   B.A.,   Divinity  Student,   General 

Theological  Seminary,  Chelsea  Square,  409  West  20th 

Street,  New  York  City. 
Kenneth  Frazier,  B.  A.,  Paris,  France.    Address:  Care  of 

Prof.  B.  W.  Frazier,  South  Bethlehem,  Pa. 
*Henry  Stevens  Haines,  M.E. 
John  Benjamin  Franklin  Hittell,  C.E.,  Office  Assistant  to 

Division    Engineer,   Chicago,   Santa    Fe  &  California 

Railway,  416  N.  Cherry  Street,  Galesburg,  111. 
John  Myers  Howard,  M.E.,  Draughtsman,  Latrobe  Steel 

Works,  Latrobe,  Pa. 
*  Deceased. 
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Charles  Colcock  Jones,  B.S.,  Blast  Furnace  Manager,  Vir- 
ginia Nail  and  Iron  Works,  Reusens,  Campbell  Co.,  Va. 

William  Frederick  Kiesel,  Jr.,  M.E.,  Draughtsman,  Penn- 
sylvania R.  R.  Car  Shops,  Altoona,  Pa. 

James  Wesson  Kittrell,  C.E.,  with  Charles  W.  Knight, 
C.E.,  Rome,  N.  Y. 

Frederick  Hayes  Knorr,,  A.C.,  Chemist,  John  Illingworth 
and  Company,  New  Jersey  Steel  Works,  68  Park  Place, 
Newark,  N.  J. 

John  Walter  LaDoo,  C.E.,  Constructing  Engineer  under 
C.  W.  Knight,  Hydraulic  Engineer,  Rome,  N.  Y, 
Address:  Lycippus,  Westmoreland  Co.,  Pa. 

Samuel  Davis  Langdon,  M.E.,  Roane  Iron  Co.,  Chatta- 
nooga, Tenn. 

Garrett  Brodhead  Linderman,  Ph.B.,  Linderman  &  Skeer, 
Stockton,  Pa. 

James  Alexander  Morrow,  C.E.,  Hydraulic  Engineer, 
American  Water  Works  &  Guarantee  Co.,  Limited, 
Lewis  Block,  Pittsburgh,  Pa. 

Harry  Smuller  Meily,  C.E.,  Engineer  Corps,  Middle  Divi- 
sion, Pennsylvania  R.  R.  Co.,  Harrisburg,  Pa. 

Henry  Benjamin  Charles  Nitze,  B.S.,  E.M.,  with  Phillips 
&  Claghorn,  Engineers,  Chemists  and  Assayers,  2014 
Morris  Avenue  (P.  O.  Drawer  848),  Birmingham,  Ala. 

George  Francis  Pettinos,  M.E.,  Draughtsman,  Bethlehem 
Iron  Co.,  Bethlehem,  Pa. 

Robert  Henry  Philips,  C.E.,  Special  Survey,  United  States 
Geological  Survey,  1425  New  York  Avenue,  Wash- 
ington, D.  C. 

Rufus  King  Polk,  B.S.,  E.M.,  Chemist  and  Engineer,  Mon- 
tour Iron  &  Steel  Co.,  Danville,  Pa. 

Charles  Pope  Pollak,  C.E.,  Superintendent  of  Signals, 
Chicago,  Milwaukee  &  St.  Paul  Railway,Mil  waukee,  Wis. 

Mason  Delano  Pratt,  C.E.,  Assistant  Chief  Engineer,  John- 
son Company,  Johnstown,  Pa. 

Evan  Turner  Reisler,  C.E.,  Assistant  Engineer,  Delaware 
Division,  New  York,  Lake  Erie  &  Western  R.  R.,  Port 
Jervis,  N.  Y. 
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George  Thomas  Richards,  C.E.,  Chief  Engineer,  McKeesport 
&  Belle  Vernon  R.  R.,  Pittsburgh,  Pa. 

*John  Warwick  Scull,  M.E. 

Frank  Stuart  Smith,  A.C.,  Superintendent  Carbon  Depart- 
ment, The  Westinghouse  Electric  Co.,  Pittsburgh,  Pa. 

Elmer  Ellis  Snyder,  C.E.,  Roadmaster,  Louisville  &  Nash- 
ville R.  R.,  Pensacola,  Fla. 

Harry  Harkness  Stock,  B.S.,  E.M.,  Engineer  Corps,  Sus- 
quehanna Coal  Co.,  Wilkes-Barre,  Pa. 

*Otway  Owen  Terrell,  M.E. 

Edward  Power  Van  Kirk,  B.M.,  Engineer  Corps,  Mc- 
Keesport &  Belle  Vernon  R.  R.,  Elizabeth,  Pa. 

August  Julius  Wiechardt,  M.E.,  Instructor  in  Mechanic 
Arts  and  Drawing,  Mechanical  Department,  Iowa 
Agricultural  College,  Ames,  Iowa. 

Henry  August  Julius  Wilkens,  B.S.,  E.M.,  Student  at  Frei- 
burg, Germany. 

Frank  Wilhams,  B.S.,  E.M. 

Nissley  Joseph  Witmer,  C.E.,  Norfolk  &  Western  R.  R.  Co., 
Ceredo,  Wayne  Co.,  W.  Va. 

Wade  Hampton  Woods,  B.S.,  E.M.,  Chemist  and  Engineer, 
Empire  Zinc  Co.,  Joplin,  Mo. 

George  Frederic  Yost,  M.E.,  Brass  Foundry  and  Machine 
Works,  Fort  Wayne,  Ind. 

Charles  F.  Zimmele,  Ph.B.,  Secretary  of  Instructor  in  Mo- 
ravian Parochial  School,  Bethlehem,  Pa. 

CLASS  OF  1888. 

Charles  Lambert  Addison,  M.E.,  Outside  Superintendent 
of  Interlocking  Construction,  Wharton  R.R.  Switch  and 
Signal  Co.,  Jenkintown,  Pa. 

George  Reade  Baldwin,  M.E.,  Electrician  for  the  New  York 
Life  Insurance  Co.,  New  York  Life  Building,  Montreal, 
Canada. 

Charles  Lincoln  Banks,  B.S.,  Medical  Student,  College  of 
Physicians  and  Surgeons,  315  West  31st  Street,  New 
York  City.     Address  :   Bridgeport,  Conn. 
*  Deceased. 
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Edmund  A.  Bates,  C.E.,  Cbarlestown,  W.  Va. 

William  Donaldson  Beatty,  C.E.,  Draughtsman,  Phoenix 
Bridge  Co.,  Lock  Box  86,  Phoenixville,  Pa. 

Hubert  Alexander  Bonzano,  C.E.,  Phoenix  Bridge  Com- 
pany, Phoenixville,  Pa. 

William  Bradford,  C.E.,  Levelman,  Engineer  Corps,  Penn- 
sylvania Railroad,  Dover,  Del. 

Adolph  Theodore  Bruegel,  M.E.,  Instructor  in  Mathematics 
and  Mechanical  Drawing,  Cogswell  Polytechnic  College, 
Cor.  26th  and  Folsom  Streets,  San  Francisco,  Cal. 

Otto  Cornelius  Burkhardt.  B.S.,  E.M.,  Engineer  Corps,  G. 
B.  Markle  &  Co.,  Jed  do.  Pa. 

Oharles  Noble  Butler,  C.E.,  Febr  and  Butler,  Civil  Engi- 
neers, Knecht  Building,  S.  Third  Street,  Easton,  Pa. 

Morton  Lewis  Byers,  C.E.,  Assistant  Engineer,  Erie  & 
Ashtabula  Division,  Pennsylvania  Railroad,  Y.M.C.A. 
Building,  New  Castle,  Pa. 

John  Jesse  Clark,  M.E.,  Fall  Brook  Coal  Co.,  Corning,  N.  Y. 
Address  :  33  West  Poultney  Street. 

George  Philip  Connard,  C.E.,  with  Cofrode  &  Saylor,  Potts- 
town,  Pa. 

Reuben  Daniels,  C.E.,  Civil  Engineer,  Pittsburgh  Plate 
Glass  Co.,  Pittsburgh,  Pa. 

George  Herschel  Davis,  C.E.,  Assistant  Engineer,  Vermont 
Marble  Co.,  Proctor,  Vt. 

WilUam  Schaff  Davis,  C.E.,  Assistant  Engineer,  Allentown 
Terminal  Railroad,  Eagle  Hotel,  Allentown,  Pa. 

Philip  Hoffecker  DeWitt,  C.E.,  Office  of  Principal  Assist- 
ant Engineer,  Lehigh  Valley  Railroad,  Washington 
Street,  Jersey  City,  N.  J. 

Manuel  Victor  Domenech,  C.E.,  OflSce  of  Principal  Assist- 
ant Engineer,  Lehigh  Valley  Railroad,  Washington 
Street,  Jersey  City,  N.  J. 

George  Patterson  Dravo,  M.E.,  12  Sherman  Avenue,  Alle- 
gheny City,  Pa. 

Charles  Wesley  Focht,  C.E.,  15  N.  Centre  Street,  Pottsville, 
Pa. 

George  Steinman  Franklin,  M.E.,  with  G.  M.  Steinman  & 
Co. ,  Hardware,  26  and  28  West  King  Street,  Lancaster, Pa. 
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Samuel  Wilson  Frescoln,  C.E.,  229  South  Fourth  Street, 
Eeading,  Pa. 

Louis  Prevost  Gaston,  B.S.,  C.E.  '89,  Pottstown,  Pa. 

William  Gates,  Jr.,  C.E.,  Engineer  Corps,  Philadelphia  & 
Reading  R.  R..  705  N.  Eleventh  Street,  Reading,  Pa. 

James  Bolan  Glover,  jr.,  M.E.,  Draughtsman  and  Mechan- 
ical Engineer,  OflQce  of  Superintendent  of  Motive  Power, 
Central  Railroad  and  Banking  Company  of  Georgia, 
Savannah,  Ga. 

Hughletr  Hardcastle,  M.E..  Machine  Shops,  Lehigh  Valley 
Raihoad,  Central  Hotel.  Hazleton,  Pa. 

George  Augustus  Hart,  M.E.,  Bethlehem  Iron  Co.,  -ill  E. 
Third  Street,  South  Bethlehem,  Pa. 

Robert  Browne  Hone^inan,  B.S.,  46  Market  Street,  Pough- 
keepsie,  X.  Y. 

Sterry  Henry  Jencks,  C.E.,  Assistant  Resident  Engineer, 
Clinch  Valley  Division,  Norfolk  <fc  Western  R.  R., 
Guest's  River  P.  O.,  Wise  Co.,  Va. 

Alfred  EU  Lewis,  Jr.,  B.S.,  E.M.,  Milford,  Pa. 

James  Struthers  Mack,  C.E.,  Engineer  Corps,  Lehigh  Val- 
lev  Railroad.  Hazleton,  Pa. 

Charles  Donnell  Marshall,  C.E.,  with  Shiffier  Bridge 
Works,  4Sth  Street  and  A.  V.  R.  R.,  Pittsburgh,  Pa. 

Howard  Hale  McChntic,  C.E.,  with  Shiffier  Bridge  Works, 
48th  Street  and  A.  V.  R.  R.,  Pittsburgh  Pa. 

Walter  Ashfield  McFarland,  M.E.,  Inspector  of  U.  S.  Har- 
bor Improvements,  Box  102,  Station  A,  New  York  City. 

Howard  Leoser  Mcllvain,  A.C.,  William  Mcllvain  &  Sons, 
Manufacturers  of  Boiler  Plate,  Box  94,  Reading,  Pa. 

Charles  Heniy  Miller,  C.E.,  Government  Improvement  of 
Mississippi  River,  Greenville,  Miss. 

George  Philips  Miller.  C.E.,  (B.A.  and  M.A.,  Bucknell) 
Bowers  6z  Miller.  Mining  and  Milling  Engineers,  Min- 
ing Machinery,  General  Agents,  Stillwell  <fe  Bierce  Mfg. 
Co.,  Dayton,  O.  Address  :  36-38  Good  Block,  Denver, 
Colo. 

John  Hoff  Millholland,  C.E.,  Office  Assistant  Engineer, 
Schuylkill  Division,  Pennsylvania  R.  R.,  Reading,  Pa. 
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Harlan  Sherman  Miner,  A.C.,  Assistant  Chemist,  Welsbach 

Incandescent  Gas-Light  Co.,  Gloucester,  N.  J. 
Harry  Semple  Morrow,  M.E.,  Draughtsman  for  J.  P.  With- 

erow,  Engineer  and  Contractor,  Room  608  Lewis  Blocks 

Pittsburgh,  Pa. 
Daniel  Livermore  Mott,  C.E. 
William  Lynville  Neill,  B.S.,  Law  Student  with  Sherman 

&  Grumbine,  64  W.  Spruce  Street,  Titusville,  Pa. 
Howard  Segar  Neiman,  A.C.,  Chemist,  Albany  Coal  Tar 

Dye  and  Chemical  Co.,  145  N.  Pearl  Street,  Albany,  N.Y. 
Harry  Palmer,  C.E.,  Engineer  Corps,  Pennsylvania  R.  R., 

Wilmington,  Del. 
Charles  Jeremiah   ParJjer,  C.E.,  Engineer  Corps,  Lehigh 

Valley  Railroad,  37  Race  Street,  Mauch  Chunk,  Pa. 
Robert  Swain  Perrj",  A.C.,  Student  at  Freiberg  School  of 

Mines.     Address  :   Manheim  Street,  Germantown,  Pa. 
Francis  William  Birchall  Pile,  E.M.,  Shipping  Clerk,  Beth- 
lehem Iron  Co.,  Sun  Hotel,  Bethlehem,  Pa. 
Albert  George  Rau,  B.S.,  Instructor,  Moravian  Parochial 

School,  110  First  Avenue,  Bethlehem,  Pa. 
Clarence  Elmer  Raynor,  C.E.,  Transitman,  Engineer  Corps^ 

Schujdkill  and  Lehigh  Vallej^  R.  R.,  Schuvlkill  Haven, 

Pa. 
William  Pemberton  Richards,  C.E.,  on  Government  Survey 

of  the  Mississippi  River,  Duncansby,  Miss. 
Osmond  Rickert,  C.E.,  Engineer  Corps,  Coxe  Bros.  &  Co., 

Eckley,  Pa.  ;  Address  :  Hazle  Brook,  Luzerne  Co.,  Pa. 
William  Richard  Sattler,  M.E.,  North  German  Lloyd  S.  S. 

Co.,  Bremen,  Germany. 
Eugene  Hicks  Shipman,   C.E.,   Borough  Engineer,   East 

Third  Street,  South  Bethlehem,  Pa. 
William  Alonzo  Stevenson,  M.E.,  Superintendent's  Office,. 

Northern  Division,  Lehigh  Valley  R.  R.,  Sayre,  Pa. 
Wyndham  Harvey  Stokes,  B.S.,  E.M.,  Gordonsville,  Va. 
Wilmer  Marshall  Webb,  M.E.,  with  Electro-Dynamic  Co. 

of  Philadelphia,  224  Carter  Street,  Philadelphia,  Pa. 
Harvey  Musser  Wetzel,  C.E.,  Merridith  and  Wetzel,  Civil 

Engineers  and  Surveyors,  Room  12,  Chamber  of  Com- 
merce, Sioux  City,  Iowa. 
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Winter  Lincoln  Wilson,  C.E.,  Draughtsnaan,  Maintenance 

of  Way  Corps,  Philadelphia,  Wilmington  &  Baltimore 

R.  R.,  and  Baltimore  and  Potomac  R.  R.,  5  E.  8th  Street, 

Wilmington,  Del. 
Edward  Benjamin  Wiseman,  C.E.,  Assistant  Supervisor, 

PhiladeliDhia  &  Erie  R.  R.  and  Northern  Central  Ry., 

329  Maynard  Street,  Williamsport,  Pa. 
Shuntaro  Yamaguchi,  C.E.,    (and  Imperial  University  of 

Tokio;    72,  Shimo  Ni  Bancho,   Kajimochi  Ku,   Tokio, 

Japan. 
Xiuther  Reese  Zollinger,  C.E.,  Assistant  Engineer's  Ofl9.ce, 

Pennsylvania  R.  R.,  Harrisburg,  Pa. 

CLASS  OF  1889. 

James  Willoughby  Anderson,  B.S.,  Post-graduate,  Lehigh 
University,  South  Bethlehem,  Pa. 

Pearce  Atkinson,  M.E.,  Railway  Supplies,  Care  of  G.  W.  P. 
Atkinson,  Chicago,  111 

Gustav  Ayres,  M.E.,  Washington,  D.  C. 

Ralph  Putnam  Barnard,  C.E.,  Computer,  Mass.  Town 
Boundary  Survey,  907  R  Street,  N.  W.,  Washington, 
D.  C. 

Albert  Harlan  Bates,  M.E.,  Law  Student  with  Watson  & 
Thurston,  Patent  Lawyers,  22  Wilshire  Building,  Cleve- 
land, C. 

Samuel  Erwin  Berger,  B.A.,  Instructor  in  Latin,  Central 
High  School,  S.  E.  cor.  Broad  and  Green  Streets,  Phila- 
delphia, Pa. 

Joseph  Leander  Budd,  A.C.,  Chemist,  Edgar  Thompson 
Steel  Works,  Braddock,  Pa. 

Edgar  Campbell,  B.A.,  Theological  Student,  Seminary  of 
the  Reformed  Church  in  the  L'nited  States,  Lancaster, 
Pa. 

Prancis  Joseph  Carman,  A.C.,  Chemist,  Emery  Manu- 
facturing Co.,  41  Main  Street,  Bradford,  Pa. 

Herbert  Mackenzie  Carson,  M.E.,  Baltimore,  Md. 

Holden  William  Chester,  C.E.,  Shamokin,  Pa. 
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Charles  William  Corbin,  B.S.,  Mining  Engineer,  Telluride, 

San  Miguel  Co.,  Colo. 
Jnstice  Cox  Cornelins,  C.E.,  Pittsburgh,  Pa. 
William  Albert  Cornelius,  M.E.,  Pittsburgh,  Pa. 
Charles  Herbert  Deans,  C.E.,  with  Soovsmith  &  Co.,  Con- 
tracting Engineers,  2  Nassau  St.,  New  York  City.     Ad- 
.    dress  :  Room  17,  146  Franklin  St.,  Boston,  Mass. 
Charles  Estell  Diekersou,  Jr.,  B.S.,  Instructor  in  Physics 

and  Mathematics,  The  Mount  Hermon  School,  Mount 

Hermon,  Franklin  Co.,  Mass. 
Emil  Diebitsch,  C.E.,  Computer,  Mass.   Town   Boundary 

Survey,  807  T  Street,  N.  W.,  Washington,  D.  C. 
John  Webster  Dougherty,  B.S.,  Steelton,  Pa. 
Ralph   Marshall  Dravo,  B.S.,   132  Western  Avenue,  Alle- 
gheny, Pa. 
Ernest  Hii^olite  Du  Vivier,  A.C.,  New  York  City. 
William  Dolloway  Farwell,  B.A.,  Editorial   Rooms,  New 

York  Tribune^  Tribune  Building,  New  York  City. 
Arthur  Hugh  Frazier,    B.A.,   Halle,  Germany.     Address, 

Care  of  Prof.  B.  W.  Frazier,  South  Bethlehem,  Pa. 
Harry  William  Frauenthal,  A.C.,  Rossie  Iron  Co.,  Sprague- 

ville,  N.  Y. 
Frederick   Louis   Grammer,    B.S.,   Post-graduate,    Lehigh 

LTniversity,  South  Bethlehem,  Pa. 
George  Wentz  Harris,  B.S.,  Assistant  Engineer  for  H.  L 

Moyer,  Civil  and  Mechanical  Engineer,  Pottsville,  Pa. 

Address  :   Silver  Brook,  Pa. 
Lightner    Henderson,    C.E.,    Draughtsman,    Levering    & 

Garrigues,  Engineers   and  Contractors,  218  South  4th 

Street,  Philadelphia,  Pa. 
Conrad  Egbert  Hesse,  B.S.,  Post-graduate,  Lehigh  LTniver- 

sity,  South  Bethlehem,  Pa. 
Clarence  Walker  Hudson,  C.E.,  Bridge  Department,  New 

Jersey  Steel  and  Iron  Co.,  Trenton,  N.  J. 
Archibald  Johnston,  M.E.,  335  Broad  Street,  Bethlehem, 

Pa. 
John  Stower  Kellogg,  Jr.,  A.C.,  Atchison,  Kan. 
John  Martin  Sharpless  Kerlin,  M.E.,  Elwyn,  Pa. 
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<Sylvanus  Elmer  Lambert,  B.A.,  Seidersville,  Pa. 

John  Joseph  Lincoln,   C.E.,   Topographical  Aid,   United 

States  Geological  Survey,  Fort  Worth,  Texas.    Address  : 

Farmington,  Md. 
John  Lockett,  M.E.,  Mechanical  Engineer,  Kalion  Chemi- 
cal Co.,  31st  Street  and  Gray's  Ferry  Road,  Philadelphia, 

Pa. 
Arthur  Long,  A.C.,  Denver,  Colo. 
John  Joseph  ^lartin,  C.E.,  New  York  City. 
Charles  Henry  Miller,  A.C.,  112  E.    Main  Street,  Norris- 

town.  Pa. 
Charles  Williams  Moffett,  M.E.,  Care  of  W.  A.  Moffett,  U.  S. 

Consulate,  Athens,  Greece. 
Richard  Henry  Morris,  Jr.,  B.S.,  Bristol,  Pa. 
William  Ellis  Morris,  A.C.,  Portland,  Oregon. 
John  Thomas  Morrow,  M.E.,  Washington,  D.C. 
Albert  Daniel  Oberly,  C.E.,  Engineer  Corps,  H.  C.  Frick 

Coke  Co.,  Scottdale,  Pa. 
Joseph  Michael  O'Malley,  A.C.,  Wilkes Barre,  Pa., 
Robert  Henry  Eddy  Porter,  M.E.,  Homestead  Steel  Works, 

Carnegie,  Phipps  &  Co.,  Limited,  Munhall,  Pa. 
Arnold  Karthaus  Reese,  B.S.,  Post-graduate,  Lehigh  Uni- 

versitv,  South  Bethlehem,  Pa. 
Abraham  Lincoln  Rogers,  M.E.,  Fort  Wayne,  Ind. 
•Charles  William    Schwartz,    Jr.,    M.E.,   26    Tulpehocken 

Street,  Germantown,  Pa. 
Arthur  Moult  Smyth,  B.S.,  Post-graduate,  Lehigh  Univer- 
sity, South  Bethlehem,  Pa. 
Alfred   Walton   Stockett,    C.E,,   Engineer   Corps,    Central 

Railroad  of  New  Jersey,  Mauch  Chunk,  Pa. 
Lester  Clark  Taylor,  C.E.,  Pawtucket,  R.  I. 
Augustus   Thompson    Throop,    C.E.,    with   Bassett  Bros., 

Engineers  and  Contractors,  298  Main  Street,  Buffalo, 

N.  Y. 
■Charles  Prentice  Turner,  M.E.,  Assistant  Engineer  of  Tests, 

Cambria  Iron  Co.,  Johnstown,  Pa. 
Clarence  Walker,  B.S.,  Post-graduate,  Lehigh  University, 

South  Bethlehem,  Pa. 
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"Walter  Earle  Weimer,  A.C.,  Lebanon,  Pa. 

Harry  Rush  Woodall,  B.S.,  President  of  the  Telkiride  Elec- 
tric Light  and  Power  Company,  Telkiride,  San  Miguel 
Co.,  Colo. 

Edward  Austin  Wright,  C.E.,  with  J.  D.  &  T.  E.  Crimmins, 
Contractors,  1043  Third  Avenue,  New  York  City. 

Jos"eph  Bodine  Wright,  C.E.,  Engineering  Department, 
King's  County  Elevated  R.  R.,  31  Sands  Street,  Brook- 
lyn, N.  Y. 


The  number  of  Graduates  is  375,  of  whom  25  have 
taken  the  Degree  of  B.A.;  7  of  Ph.B.;  25  of  B.S.;  5of  B.M.; 
146  of  C.E.;  80  of  M.E.;  27  of  E.M.;  35  of  A.C.;  1  has 
taken  both  B.A.  and  E.M.;  3  both  B.A.  and  M.A.;  2  both 
B.S.  and  C.E.;  1  both  C.E.  and  E.M.;  2  both  A.C.  and  E.M.; 
12  both  B.S.  and  E.M.;  5  both  B.M.  and  E.M.,  and  1  has 
taken  B.M.,  E.M.,  and  A.C. 
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Tlie  foUowina:  have  been  awarded  certificates  for  the 


'& 


ADVANCED  COURSE  IN  ELECTRICITY. 

CLASS  OF  1885. 

Elmer  Ellsworth  Boyer,  Foreman  Arc  Testing  Department, 
Thompson-Houston  Electric  Co.,  Lynn,  Mass. 

Horace  Musser  Engle,  Marietta,  Pa. 

Charles  Leavitt  Jenness,  Western  Electric  Co.,  Chicago,  111. 

George  Herman  Koehler,  Standard  Underground  Cable  Co.^ 
Pittsburgh,  Pa. 

George  Herbert  Putnam,  Instructor  in  Minnesota  School  for 
the  Deaf,  Faribault,  Minn. 

Lewis  Buckley  Stillwell,  Assistant  Electrician,  Westing- 
house  Electric  Co.,  Pittsburgh,  Pa. 

CLASS  OF  1886. 

Edward  Conner,  Philadelphia,  Pa. 

James  Arthur  Heaton,  Boston,  Mass. 

William  Hoopes,  Superintendent  Edison  Electric  Co.'s  Sta- 
tion, West  Chester,  Pa. 

Walter  Eugene  Hyer,  Thompson-Houston  Electric  Co., 
Newburyport,  Mass. 

Robert  McAllister  Loyd,  Assistant  Electrician,  Daft  Elec- 
tric Co.,  Marion,  New  Jersey. 

George  Harrison  Neilson,  Construction  Dept.  Pennsylvania 
R.  R.,  1105  Eutaw  St.,  Baltimore,  Md. 

Charles  Jacob  Meade,  Edison  Electric  Illuminating  Co.  of 
New  York,  348  W.  20th  Street,  New  York  City. 

CLASS  OF  1887. 

Walter  George  Fuller,  Brattleboro,  Vermont. 

John  Wesley  Hackney,  Graphic  Process  Co.,  Pleasantville, 

N.  J. 
William  Sigler  Jones,  Wharton  Railroad  Switch  Co.,  7  East 

Penn  Street,  Germantovvn,  Pa. 
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Dion  M.  Martinez,  jr.,  Reading  R.  R.  Co.,  Philipsburg, 
Centre  Co.,  Pa. 

Horace  Fields  Parsliall,  Electrician  of  Sprague  Electric 
R.  W.  and  Motor  Co. ,  510  W.  30th  Street,  New  York  City. 

Arthur  Douglas  Spear,  Brush  Electric  Co.,  Cleveland,  Ohio. 

George  Henry  Wolle,  Electrical  Accumulator  Co.,  44  Broad- 
way, New  York  City. 

CLASS  OF  i888. 

Albert  Brodhead,  Lehigh  Univei'sity,  121  S.  Center  Street,- 
Bethlehem,  Pa. 

William  Fairchild  Dean,  Thompson-Houston  Electric  Co., 
91  Warren  Street,  Lynn,  Mass. 

Herman  Frauenthal,  Wilkes-Barre,  Pa. 

Richard  Otto  Albert  Heinrich,  Instructor  in  Physics,  Le- 
high University,  South  Bethlehem,  Pa. 

Joseph  Allison  Horner,  Brush  Electric  Light  Co.,  Phila.,  Pa. 

William  Henry  Hubbard,  Superintendent  of  The  Beaver 
Valley  Electric  Light  and  Power  Co.,  Beaver  Falls,  Pa. 

Daniel  Henry  Jenkins,  Mutual  Electric  and  Accumulator 
Co.,  76  Ashland  Place,  Brooklyn,  N.  Y. 

Charles  J^cob  Miller,  Brush  Electric  Light  Co.,  720  N.  5th 
Street,  Philadelphia,  Pa., 

James  Leidy  Moore,  Thompson-Houston  Electric  Co., 
Lynn,  Mass. 

Charles  Norris  Robinson,  Wynkoop  &  Robinson,  Manufac- 
turers of  Artificial  Stone,  4948  Main  Street,  German- 
town,  Pa. 

Harry  Meyer  Seitzinger,  Germantown,  Pa. 

Charles  Wesley  White,  Excelsior  Electric  Co.,  Brooklyn, 
N.  Y. 

HughCarlyle  Young,  Testing  Department,  Edison  Machine 
Works,  224  Union  Street  Schenectady,  N.  Y. 


k 
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OFFICERS   OF  THE  ALUMNI  ASSOCIATION   OF  THE 
LEHIGH   UNIVERSITY,   1889-1890. 


President: 
Chaeles  BuiiL,  New  York  City. 

Vice-P'resieJen  ts  : 

Arthue  E.  Meaker,  Bethlehem,  Pa. 

Augustus  P.  Smith,  Washington,  D.C. 

Secretary  and  Treasurer: 

Henry  S.  Jacoby,  28  S.  Maple  Street,  Bethlehem,  Pa. 

Honorary  Alv.rnni  Trustees: 
Allan  A.  Here,  Lancaster,  Pa. 

(Term  expires  June,  1890.) 

Charles  L.  Taylor,  Pittsburgh,  Pa. 

(Term  expires  June,  1891.) 

Wallace  M.  Scudder,  Xewark,  N.  J. 

(Term  expires  June,  1892.) 

Heney  S.  Drinker,  Philadelphia,  Pa. 

(Term  expires  June,  1893.) 

Executive  Committee : 

Charles  Bull,  Chairman^ 
A  A.  Herr,  H.  S.  Drinker, 

C  L.  Taylor,  A.  E.  Meaker, 

W.  M.  ScuDDER,  H.  S.  Jacoby. 

ASSOCIATE  MEMBERS  OF  THE  ALUMNI  ASSOCIATION. 

Samuel  P.  Sadtler,  r'69)Ph.D..  G5ttingen,F.C.S.,  Professor  of 
Organic  and  Industrial  Chemistry,  University  of  Penn- 
sylvania, 204  X.  34th  Street,  Philadelphia,  Pa. 

*Milton  Dimmick,  ('70.) 

E.  Warren  Sturdevant,C'75,)  Att'y-at-Law,Wilkes-Barre,  Pa. 

*  Deceased. 


^ 
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LIST    OF    DONATIONS 


TO    THE 


VARIOUS   DKRARXiVlKNTS 


OF 


THE  LEHIGH  UNIYERSITY. 


DONATIONS  TO  THE  LIBRARY. 

From  the  Hon.  Samuel  A.  Green,  Boston,  Mass. 

Seventeenth  Annual  Report  of  the  Boston  Board  of 
Health. 

Trials  of  a  Public  Benefactor. 

Tenth  Annual  Report  of  the  Massachusetts  State  Board 
of  Lunac3'^  and  Charity. 

Report  of  the  Overseer  of  the  Poor  of  Boston. 

Report  of  the  Superintendent  of  the  Public  Schools  of 
Boston. 

80  Pamphlets. 

From  the  Hon.  J.  D.  Cameron,  Washington,  D.  C. 

War  of  the  Rebellion.  Vol.  22,  Parts  1  and  2.  Vol.  23, 
Parts  1  and  2.    Vol.  24,  Parts  1  and  2.     6  Vols. 

From  the  Hon.  Wm.  Mutchler,  Easton,  Pa. 

War  of  the  Rebellion.  Vol.  22,  Parts  1  and  2.  Vol.  23, 
Parts  1  and  2.    Vol.  24,  Parts  1  and  2.     6  Vols. 

From  the  Hon.  W.  H.  Soivden,  Allentovm,  Pa. 

One  Hundred  Volumes  and  15  Pamphlets  of  Public 
Documents. 
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From  Hon.  James  P.  Kimball,  Washington,  T).  C. 

Precious  Metals  of  the  United  States.     1887. 
Production  of  Gold  and  Silver  in  the  United  States.     1887 
and  1888.     2  Vols. 
Report  of  the  Director  of  the  Mint  for  1888.    2  Vols. 
Dedication  of  the  Washington  Monument. 

From  H.  Stanley  Goodwin,  South  Bethlehem. 
Twenty-three  Volumes  of  Pennsylvania  State  Documents. 

From  the  late  J.  0.  Halliwell  Phillips,  per  B.  F.  Stevens,  London,  Eng. 

Memoranda  on  Hamlet. 

A  Midsummer  Night's  Dream. 

All's  Well  that  Ends  Well. 

Memoranda  on  Love's  Labor  Lost. 

Which  shall  it  be,  New  Lamps  or  Old  ? 

New  Lamps  or  Old,  A  few  additional  Words. 

Hand  list  of  Shakesperian  Drawings  and  Engravings. 

From  Charles  E.  Ronaldson,  Philadelphia. 
Practical  Training. 

From  Lieut.  G.  L  JJwyer,  U.  S.  N. 
The  Great  Storm  of  the  Atlantic  Coast,  March  11-14,  1888, 

I^rom  Walter  Howe,  Neiv   York. 

Report  of  the   Aqueduct  Commissioners  of  New  York 
City. 

From  Charles  MeKean  Leaser,  New  York. 
Bonfort's  Wine  and  Spirit  Circular.    Vols.  30  and  31. 

From  Gen.  A.  W.  Greely,  Washington  D.  C. 

Reports  of  the  Chief  Signal  Officer  for  1887  and  1888. 
2  Vols. 
Report  of  the  National  Polar  Expedition.    Vols.  1  and  2. 
Tri-Daily  Meteorological  Record  for  May,  June,  1878. 

From  Prof.  G.  H.  Cooke,  New  Brunswick,  N.  J. 
Final  Report  of  the  State  Geologist.     Vol.  1. 
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From  Dr.  Alfred  R.  C  Sehoyn,  Ottawa,  Canada. 

List  of  Publications  of  the  Geological  Survey  of  Canada. 
Catalogue  of  Canadian  Plants. 

From  Prof.  Charles  Carpmael,  Ottawa. 
Report  of  the  Meteorological  Survey  of  Canada. 

From  the  Surgeon  General  of  the  U.  S.  Army. 

Index  Catalogue  of  the  Library  of  the  Surgeon  General's 
Office.     Vols.  9  and  10. 

From,  Prof.  E.  H.  S.  Bailey,  Lawrence,  Kansas. 
Report  of  the  Kansas  State  Board  of  Agriculture.  Vol.  11. 

jProm  P.  A.  3Iacfie,  London,  Eng. 

Abolition  of  Patents. 

Brotherhood,  Fellowship,  and  Acting  Together. 

From  I)r.  J.  C.  Ayer  &  Co.,  Lowell,  3Ia^s. 
Ayer's  Almanac  for  1889. 

From  Mary  A.  E.  Tiving,  Dorchester,  3Iass. 
Church  Work.    Vols.  1,  2,  3. 

From  P.  P.  Linderman. 
Ward's  Laws  of  Nations. 

From  J.  Sanson  Thomas,  Jr  ,  Baltimore. 
Medical  and  Surgical  History  of  the  Rebellion,  Part  3. 

From  James  E.  Talmadge,  Salt  Lake  City,  Utah. 
History  of  Salt  Lake  City. 

From  the  Lion.  Augustus  Schoonmaker,  Nexo  York. 

Second  Annual  Report  of  Interstate  Commerce  Commis- 
sion. 

Statistics  of  Railways  in  the  United  States. 

From  the  Hon.  Henry  Green,  Easton,  Pa. 
Thirty-seven  Hundred  Paper  Books. 
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From  William  Wagner,  Hellertoicn. 
Grerman  Hynm  Book. 

From  Samuel  Harper,  Pittsburgh. 

Address  delivered  at  the  request  of  St.   John's  Lodge^ 
Xo.  219,  F.  and  A.  M. 

Frorn  J.  31.  Forster,  Insurance  Commissioner,  Sarrisburg. 

Sixteenth  Pa.  Fii-e  and  Marine  Insurance  Report. 

Sixteenth  Pa.  Life  Insurance  Report. 

From  S.  A.  Kean  &  Co.,  Chicago,  HI. 
The  Laws  of  Municipal  Bonds,  by  Burhans, 

From  H.  Sotheran  &  Co.,  London,  Eng. 
Reference  Catalogue  of  Current  Literature  for  1889. 

From  the  Estate  oj  D.  I.  Eruner,  M.D.,  deceased,  Columbia. 
Xine  Volumes*  and  559  Pamphlets. 

From  the  Hon.  Eenjamin  Eutterworth,  Washington,  D.  0. 
Growth  of  Industrial  Ai-t. 

trom,  Dr.  E.  A.  Lamherton. 
Smull's  Legislative  Hand  Book  for  1885. 

From  Albino  E.  Xuncio,  ATezico,  Mex, 
Eighteen  Pamphlets. 

From  the  Hon.  N.  H.  E.  Dawson,  Washington,  D.  CC 
Twenty-four  Census  Maps. 

From  Juan  M.  Thome,  Cordoba,  Argentine  Confederation.. 
Observatorio  Xacional  Argentino.     Vol.  10. 

Frora  the  Eistitution  of  Civil  Engineers,  London,  Eng. 
Minutes  of  Proceedings.     Vols.  94,  95,  96,  97. 

From  the  American  Society  of  Mechanical  Engineers. 
Transactions.    Vol.  9. 

From  the  Pennsylvania  State  Library,  Harrisburg. 

Twentj'-tliree  Volumes  of  State  Reports,  and  1  Pamphletv 
Legislative  Record.    23  Vols. 
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From  the  New   York  State  Library,  Albany,  New  York. 

Library  Reports,  70  and  71. 

Regents'  Reports,  100,  101,  102. 

State  Museum  Reports,  40th  and  41st. 

Bulletin  of  the  State  Museum.     Nos.  2,  3,  4,  5,  6. 

From  the  Massachusetts  State  Library,  Boston,  3Iass. 
Report  of  the  Librarian. 

From  the  Public  Library,  Boston,  3Iass. 

Bulletin.    Vol.  8,  No.  3. 

Thirty-seventh  Annual  Report  and  Supplement. 

From  the  Library  of  Harvard  University. 
Bibliographical  Contributions,  22,  32. 
lEarvard  University  Bulletin,  41,  42. 

From  the  Massachusetts  Historical  Society,  Boston,  Mass. 
Eighteen  Pamphlets. 

From  the  Museum  Committee  of  Columbia  Centennial. 
Monograph  of  Centennial  Museum  at  Columbia,  Pa. 

From,  the  Depaiimevt  of  L^ternal  Affairs,  Harrisburg. 
Report  of  the  Secretary  for  1888. 

From  the  Commissioners  of  Second  Geol.  Survey  of  Penna. 

Annual  Report  for  1886  and  Atlas.     2  Vols. 

Atlas  of  Northern  Anthracite  Field.  Parts  2,  3,  4.  3  Vols. 

Atlas  Eastern  Middle  Anthracite  Field.     Part  2. 

Atlas  to  Reports.     H  H  and  H  H  H. 

South  Mountain  Atlas,  D  6. 

Museum  Catalogue,  3. 

Dictionary  of  Fossils.     Vol.  1. 

Annual  Report,  1887. 

From  the  Aqueduct  Commissioners  of  New   York  City. 
Report  on  Quaker  Bridge  Dam. 
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From  the  U.  S.  Department  of  State. 

Consular  Reports,  Nos.  93  to  100  inclusive,  106,  106J,  and 
N.  S.  No.  1. 
Commercial  Relations.     1887-1888.  % 

Diplomatic  and  Consular  Maps. 
Twenty  Volumes  Public  Documents. 

From  the  V.  S.  War  Department. 

Chief  of  Engineers'  Reports  for  1888.     4  Vols. 
Official  Army  Register,  January,  1889. 

From  the  U.  S.  Navy  Department. 
Greely's  Relief  Expedition,  1884. 

From  the  U.  S.  Department  of  the  Interior. 

Four  hundred  and  seventy-four  Volumes  Public  Docu- 
ments and  3  Pamphlets. 

From  the  U.  S.  Geological  Survey. 
Sixty -four  U.  S.  Atlas  Sheets. 

From  the  Trustees  of  Peabody  Institute ^  Baltimore^  Md.  >. 

Catalogue  of  the  Library,  Part  4. 

From  the  American  Institute  of  Mining  Engineers. 
Transactions.     Vol.  17. 

From  the  U.  S.  Fish  Commission. 

Bulletin,  1,  2,  3,  5,  6.     5  Vols. 

The  Fishery  Industries  of  the  United  States.     5  Vols.  \ 

Propagation  of  Food  Fishes,  1880,  1882.     2  Vols.  j 

From  the  U.  S.  Bureau  of  Education, 

History  of  Education  in  North  Carolina.  ^ 

Circulars  of  Information,  1,  5,  6.     1888. 

Report  of  Commissioner  of  Education  for  1886-87.  * 

From  the  National  Publishing  Co.,  New  York. 
Little  Belting  Catechism. 

From  the  Argentine  Republic. 
Annales  de  la  Oficina  Meteorologica  Argentina. 
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From  the  Authors. 

The  Aeneid  of  Virgil,  by  Oliver  Crane. 

Geology,  Mineral  Resources,  etc.,  of  the  Black  Hills,  by 
F.  R.  Carpenter. 

The  Mineralogy  of  Penna.,  by  John  Eyerman. 

jS'otes  on  Geology  and  Mineralogy,  by  John  Eyerman. 

Mineralogy  of  the  French  Creek  Mines,  Pa.,  by  John 
Eyerman. 

Joseph  Henry  and  the  Magnetic  Telegraph,  by  E.  jST. 
Dickerson. 

On  the  Symbolic  use  of  the  Colors  Black  and  White  in 
German  Tradition,  by  Francis  B.  Gummere. 

The  Tail  of  the  Earth,  by  Wm.  Dan  mar. 

From  the  Publishers. 

Epitome  of  L.  U.  '89. 
Anthony's  Photographic  Bulletin. 
Photographic  Times. 
The  Moravian. 
Der  Briider  Botschafter. 
Bethlehem  Daily  Times. 
South  Bethlehem  Daily  Star. 
Evening  Telegraph. 
Catasauqua  Dispatch. 
Mauch  Chunk  Democrat. 

DONATIONS  TO  THE  DEPARTMENT  OF  CIVIL 

ENGINEERING. 

Fram  I'rank  Firmstone,  Esq.,  Easton,  Pa. 

Two  Craters  in  Plaster  of  Paris. 

From  the  U.  S.  Geological  Survey. 
Forty  Topographic  Atlas  Sheets. 

From  Maritime  Canal  Co.,  Nicaragua. 
Three  Lithographs  of  Proposed  Canal. 

From  Union  Bridge  Co.,  Athens,  Pa. 
Sixteen  Blue  Prints  of  Bridge  Drawings. 
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From  Phoenix  Bridge  Co.,  Phoenixviile,  Pa. 
Thirty -four  Blue  Prints  of  Drawings  and  Tables. 

From  KeuQel  and  Esser,  JV.  Y. 
One  Angle  Target  for  Level  Rod. 

From  O.  H.  Thompson,  Esq.,  Bridge  Engr ,  N.  Y.  C.  &  H.  B.  B.  B. 
Blue  Print  of  Bridge  at  Rome,  X.  Y. 

From  Carnegie,  Phipps  &  Co.,  Pittsburgh.  Pa. 

Twenty-four  Copies  of  Pocket  Companion  of  Useful  In- 
formation. 

From  Bethlehem  Iron  Co..  Bethlehem,  Pa. 

Two  Sections  of  Railroad  Rails. 
Twelve  Specimens  of  Bessemer  Tests. 

From  the  Keystone  Bridge  Co.,  Pittsburgh,  Pa. 
Album  of  Photograj)lis  of  Bridges. 

From  A.  W.  Stedrnan,  Esq.,  Chi'j  Engineer  L.  V.  B.  B. 

Six  Blue  Prints  of  Plate  Girder  Bridges. 
Five  Blue  Prints  of  Lattice  Bridges. 

From  Geological  Survey  of  New  Jersey. 
Two  Topographic  Atlas  Sheets. 

DONATIONS  TO  THE  DEPARTMENT  OF 
MECHANICAL  ENGINEERING. 

From  Ashcroft  Valve  Co.,  Boston,  J/oss. 

Blue  Prints  of  Pop  Safety  Valves. 
One  inch  Valve,  sectioned. 

From  Gould  <£•  Eberhardt,  Xeivarh,  X.  J. 
Five  Framed  Photos,  14x17,  of  Machine  Tools. 

From  Walker  Mfg.  Co.,  Cleveland.  Ohio. 

Fourteen  Framed  Photos  of  Special  Machinery  ;   Cranes, 
Cables,  Cable  Transmission  Sheaves,  Clutches,  etc. 
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From  Lehigh  Boiler  Worlcs,  South  Bethlehem. 

Photograph  of  Boiler  66  inches   Diameter  and  36  feet 
long,  with  two  22  inch  flues. 

From  Publishers  of  "  Power '^  113  Liberty  Street,  New  York  City. 
One  Year's  Subscription  to  "Power." 

Frora  E.  J.  Prindle,  '90.  L.  U. 
Model  of  Engine  with  Stationary  Piston. 


From  Ellis  C.  Kent,  Bethlehem. 

>f  Blue  P 

Motion 


Set  of  Blue  Prints  of  Reversing  Engine  and  its   Link 


Frora  F.  B.  WoocN  Sons,  Chambersburg,  Pa. 
One  Complete  18  inch  Hanger, 

From  Westinghouse,  Church,  Kerr  &  Co., 
Set  of  Blue  Prints  for  Engine. 

From  Wm.  Tod  &  Co.,  Youngstown,  Ohio. 
Set  of  Blue  Prints  for 

From  J.  M.  Allen,  Hartford,  Conn. 
Eight  Bound  Volumes  of  "The  Locomotive." 

From  Armstrong  Mfg.  Co.,  Bridgeport,  Conn. 
Set  of  Stocks  and  Dies. 

From  F lather  &  Co.,  Nashua,  N.  H. 
Box  of  Machine  Parts. 

From  Hazleton  Boiler  Co.,  N.   Y. 
Lithograx^h  of  Hazleton  Boiler. 

From  S.  B.  Krom,  New  York  City. 

Fourteen  large  Prints  of  Ore-Crushing  and  Concentrating- 
Machinery  and  Plan  ts. 
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DONATIONS  TO  THE  DEPARTMENT  OF  MINING 
ENGINEERING  AND  GEOLOGY. 

From  the  Hon.  E.  B.  Coxe,  Drifton,  Pa.    ■ 

Keports  of  the  Inspectors  of  Mines,  Penna.     3  Vols. 

From  Samuel  Gay,  Mine  Inspector.  Pottsville,  Fa. 
Reports  of  the  Inspectors  of  Mines,  Penna.    8  Vols. 

From  G.  M.  Williams,  Mine  Inspector,  Wilkes  Barre,  Pa. 
Reports  of  the  Inspectors  of  Mines,  Penna.    5  Vols. 

From  R.  W.  Barrell,  E.M.,  Cooney,  N.  M. 

Nine  Photographs. 

Suite  of  Specimens  illustrating  the  petrography  of  the 
Mogallen  Mountains,  and  the  ores  found  near  Cooney,  N.  M. 

From  J.  H.  Bowdtn,  M.E.,  Wilkes  Barre,  Pa. 

Blue  print  of  scheme  showing  specific  gravity  tests  of 
51  specimens  of  anthracite  coal  from  determinations  made 
by  Duck,  Williams  and  Dean. 

From  W.  H.  Smith,  C.E ,  Pittsburgh.  Pa. 
Specimens  of  Manganese  Ore. 

From  Dr.  Jno,  C  Brauner,  Little  Bock,  Ark. 

Annual  Reports  of  the  Geological  Survey  of  Arkansas. 
Vols.  1,  2,  3. 

From  H.  V.  Winchell,  Minneapolis,  Minn. 

The  Geological  and  Natural  History  Survey  of  Minnesota. 
Report  for  1888. 
On  a  possible  chemical  origin  of  Iron  ores. 

From  Dr.  J.  P.  Kimball,  Washington,  D   C. 

Production  of  Gold  and  Silver  in  the  United  States.   1888. 
Report  of  the  Director  of  the  Mint.     1888. 

From  the  Authors. 

Conglomerates  enclosed  in  Gneissic  Terranes. 
Supplements  to  the  same. 
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Views  on  Prenebiilar  Conditions. 

Alexander  Winchell,  Ann  Arbor,  Mich. 

Useful  Minerals  of  the  United  States. 

Albert  Williams,  jr.,  Washington,  D.  C. 

Classification  of  Geographic  Forms  by  Genesis. 

W.  J.  Mc  Gee,  Washington,  D.  C. 

Letter  to  M.  Joachim  Barrande  on  the  Taconic  Rocks  of 
Vermont  and  Canada,  1862. 

Sur  les  Colonies  dans  les  roch^s  taconiques  des  bords  du 
lac  Champlain,  1880. 

Note  sur  la  Geologic  de  la  Californie,  1883. 

The   Taconic   system  and    its    position   in   stratigraphic 
Geology,  1885. 

Tabular  view  of   American    classification    and    nomen- 
clature, 1887. 

On  the  use  of  the  name  Taconic,  1887. 

The  Taconic  of  Georgia  and  the  Report  on  the  Geology  of 
Vermont,  1887. 

American    Geological    classification    and    nomenclatuie, 
1888. 

On  Some  Dates  of  the  "Report  on  the  Geology  of  Ver- 
mont," 1888. 

Sur  les  Cartes  geologique  a  T occasion  du  "  Mapoteca  Geo- 
logica  Americana,"  1888. 

Barrande  and  the  Taconic  System,  1889.      ' 

Canadian  Geological   Classification  for  the  Province  of 
Quebec,  1889. 

The  above  from  Jules  Marcon,  Cambridge,  Mass. 

DONATIONS  TO  THE  DEPARTMENT  OF 
CHEMISTRY. 

From  James  M.  Colwell,  Ford  City. 

Two  samples  of  rough  plate  glass. 

From  L.  R.  Lenox. 

Seabury's  Compound    Sulphur    Candle    for   fumigating 
Rooms. 
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